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A Large Turret Lathe—Adjustable 
Hollow Mill. 





We give on this page an illustration of one 
of the latest designs of turret head lathes 
built by the Jones & Lamson Machine Co., 
Springfield, Vt. Besides being an unusually 


complete machine, it is somewhat remarkable | 


for its size, taking stock up to 3}" diameter, 
and being suited for cutting threads up to 
24’ diameter. 
chine is furnished with a regular carriage 
such as is used on engine lathes, and which 


can be handled in the same manner, and has} 


automatic feed reversible in the apron. 
When desired for screw cutting, a lead screw 
is furnished for the carriage, and it is also 
furnished with a regular double-rest taper 
attachment when soordered. The tool-posts, 
of which there are two, are furnished with 
adjustable collars by which the tools are ad- 
justed for height. 

The turret, which has six holes 37,"’ diam- 
eter, is revolved automatically by the back- 
ward movement of the slide, will mill 15’ in 
length, and has an automatic feed with ad- 
justable trip driven by belt with three stepped 
cones, or by gearing, if preferred. 

The main spindle is driven by a cone pul- 
ley for 5’ belt, and is back-geared, and pro- 
vided with a clutch by which the back gears 
can b2 thrown in or out without stopping the 
machine. To the spindle is fitted a chuck, 
which grips the stock by a split collet, and 
can be opened or closed while the machine is 
in motion by a simple move- 
ment of the lever seen at the 
side of the head-stock ; and 
in opening or closing, the 
collet is entirely without end 
motion, thus securing the 
greatest possible uniformity 
in the length of pieces cut 
off. The same movement 
of the lever throws in or out 
of action an automatic feed, 
which, as soon as the chuck 
is opened by the movement 
of the lever, feeds the stock 
rapidly forward against the 
stop, the reverse movement 
of the lever first throwing 
this feed out of action and 
then closing the chuck, all 
this being done without 
stopping the machine, and 
of course ata great saving 
of time as compared with a 
chuck which must be opened 
and closed by hand with a 
wrench and the stock fed for- 
ward by going to the end of 
the machine and pushing it through by hand. 

A rotary pump takes the oil from the drip- 


pot beneath and throws it in a steady stream | 
wherever wanted by the operator, making | 
A 


the highest cutting speeds practicable. 
countershaft with friction pulleys is fur- 
nished, and, where desired, the machine is 
made without the automatic feed, in which 
case a Cat-head is fitted to the end of spindle. 
With this machine can also be furnished, 
when desired, an attachment by which both 
ends of a stud or screw are finished at one 
operation and without being removed from 
the machine. 

This attachment with the mechanism of 
the automatic feed and chuck will form the 
subject of illustrations which will appear 


As will be noticed, the ma-) 


in an early issue. The machine swings 24", | 
weighs 5,500 Ibs., and is well adapted to the | 
heaviest work of stationary, locomotive or 


marine engine building. 


The smaller cut above that of the machine | 
represents an adjustable hollow mill made | 
by the same company, and intended for use | 


on this or any turret head machine. 


with collars, and tightened firmly in place by 
the wedges which are placed in front of the 
cutters. The mills are made in various 
sizes, and have arange of adjustment of }’ 


| to #” 
For general work two of these are recom- | 
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and her Armament. 


By M. W. SEwALL. 


The “ Vesuvius’ 





FIRST PAPER. 





The Vesuvius is often spoken of as a 


Its con- | cruiser, and is often criticized as if it were a 
struction is made plain by the engraving, the | 
cutters being adjusted by the small screws | 


battle-ship, 

The vessel was, however, designed on the 
principles that govern the design of torpedo 
boats, and such it should be considered. The 


object in view by the Pneumatic Dynamite 


Gun Co., and also by the Government, was to 


torpedo guns a_ thorough 


test on a floating platform, to enable them to 


























A LARGE 


mended, one for roughing cuts, and the 
other for finishing to size. It has been 
found amply strong enough for the heaviest 
roughing cuts, while the four cutting edges 
allow of very fast feeds in finishing, and 
yet do very accurate and smooth work. It 
| has no bushings to wear or rough up, and, as 
'each cutter has a separate adjustment, slight 
differences in alignment, resulting from wear, 
|are easily compensated for. Where turret 
head machines are used, it is regarded by the 
builders of as much importance that a set of 
standard roughing and finishing mills should 
be kept on hand for finishing work to size, 
as that a set of standard drills and reamers 
should be kept for making and finishing 
holes. 


=f TurRRET LAtTHE—ADJUSTABLE HOLLOW 








MILL. 


determine the efficiency of such guns for 
At time it 
deemed advisable to obtain as high a speed as 


naval purposes, the same was 
possible, that it might be possessed of the 
valuable functions of torpedo boats, viz.: 
the ability to overtake an enemy, deliver its 
charges of explosive, and escape if the work 
of destruction be not accomplished. In order 
to obtain these results and run into a 


large expenditure of money, a small unar- 


not 


The dimen- 
sions of the vessel are, length over all, 252 
feet 4 inches; breadth of beam, 26 feet 6 
inches; draft, 10 feet 9 inches; displace- 
when fitted for sea, about 900 tons. 
She has twin screws, each driven by a triple 
i. PP. epi. 


mored vessel must be adopted. 


ment 


expansion 4 cylinder engine : 








213’ d., 1 L. P. cyl. 31’ d. and 2 L. P. cyls. 
each 34” ; all have 20” stroke. I. H. P. above 
4,200, I. H. P. at the last official trial, when 
the engines were not run up to the full speed, 
3,888. Speed at max. H. P. 
water 21.65 knots. 


and in deep 
Her armament consists of 
3 15° diameter pneumatic guns, and 3 Driggs- 
Shroeder rapid firing 3-pounder guns of 1.85 
inches caliber. She carries a crew of 6 
officers and 57 men in time of peace, and 70 all 
told in war. The coal capacity is 150 tons. 

A comparison of her torpedo equipment 
wlth such boats of foreign build, taken from 
Congressional Record Fiftieth Congress, Feb. 
13, 1889, is as follows : 


Speed, 
, Tons. I. H. P. Knots, Nature of Trial. 
Vesuvius... S11 4,445 21.65 2,54 knot run, 
Ilgin 600 3,550 20.10 1 oi -* 
Tripoli : 860) 3,016 19.80 1 ie = 
Destructor ... 358 3,829 2268 (unofficial) 
Rattlesnake... 550 2.869 19.50 1 knot run. 


The above have tubes for launching tor 
pedoes from the deck, either forward or over 
the sides. The max. charge is 180 Ibs. of 
explosive; 90 Ibs, is the usual charge; range, 
600 feet ; rapidity of discharge, once in each 
6 minutes from tube. The Tripoli 
carrics 20 torpedoes, the largest number of 
any of the above boats. 


each 


The Vesuvius carries 80 torpedoes. The 
usual charge is 200 Ibs. of explosive. Maxi- 
mum charge, 500 Ibs. Rapidity of fire, once 
every two minutes from each gun. The 


range for the 200 Ib. charge is 
yds. =6,300 feet, 

If the charge of the torpedoes of the 
Vesuvius guns be reduced to 
90 Ibs., which is that of the 
before mentioned boats, 60 
can be stored in the revolvers 


above 2,100 


instead of 30, and the range 
will be increased. 

The Lay, Patrick, Sims 
and other torpedoes cost from 
$7,000 to $8,000 and carry 
from 125 to 300 Ibs. of ex- 
plosive, while for one for the 
Vesuvius, carrying 200 Ibs, 
of explosive, the expense is 
not above $500. 

In regard to the accuracy 
of fire of these guns, ample 
proof of the value in this 
respect has been given to 
the public ; notably in trials 
when the coast survey 
** Silliman” 
destroyed by the 8-inch gun 
stationed at Fort Lafayette. 


schooner was 


A very necessary adjunct 
to any war vessel is a means 





for determining the distance 
of the enemy, that no projec- 
tiles or ammunition of any kind be wasted 
in obtaining the ranges, as was formerly the 
The old 
effective in these 


not be 
times of fast cruisers and 


practice, method would 
with the waste of am- 
when, if they 
their may 
change one-third of a mile in one minute, 
A range finder, invented by Lieut. Bradley 
A. Fiske, of the navy, is in use on several 
of the 
approved 


torpedo boats, even 


munition, are approaching 


each other, relative positions 


war vessels, and in the most 
the Baltimore. It 
also to be placed on the Vesuvius; with it, 
distances of 1,500 


new 
form on is 
yards and under can be 
measured with an error of not more than six- 
tenths of one per cent, of the entire distance. 

This measurement is made instantaneously, 
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and is shown automatically on a conveniently 
located scale, and without calculation. By 
the use of this instrument the distance of the 
enemy can be shown on a scale placed 
directly before the operator, who controls, by 
means of the regulators, the range of the 
guns, so that the officer in the conning tower 
knows that, whenever he may choose to fire, 
the range will be correct. Besides the 
saving of time incident to the transmitting 
of orders, this system of range finding, in 
connection with the safety interlocking sys- 
tem used on the guns, enables each officer to 
give his whole attention to the performance 
by the men of their duties, and enables him 
to be relieved of all care of giving orders and 
of errors incident thereto. 


It would be possible, with these combined 
systems, for the Vesuvius to pass through an 
half 


engagement which should use 15 or 


of the total number 








of torpedoes on 


| 

board, without an fi] 1 
order being given as | Cold | || i 
to the manipulation Distilled Water) | | HII 
Tank || 






of the guns. 

The number of 
men required to do 
this is as follows: 
In the conning tower 
one man at the 
wheel, and a second 
man who fires all of 
the guns. In the 
gun room, one to 
supply the firing 
reservoir with air 
for all the guns, one 
at each gun to con- 
trol the ranges, and 
one at each gun to 
load. On deck, two 
at the range finder 
—11 men in all, in- 
cluding the man at 
the wheel. 

Regarding the 
value of these guns 
as a weapon of of- 
fense or defense, it 
is evident from the 
preceding facts that 
they are far superior 
to the derigible tor- 
pedo in rapidity of 
tire, amount of 
charge thrown, and 





mmonia Condenser 









iTo 
From: Distiller 


F3 
range. Capt. E. L. 2 
Zalinski has shown, 3 
in his monograph S 
on the Pneumatic = 
Dynamite Torpedo Oo} 
Gun, their value for L 





purposes of counter- 
mining, which is a 
matter of very great 
importance in clear- 
ing an enemy’s har- 
bor of fixed mines 
for a 
through them. 

He also shows that 





Steam Boiler | 


passage 





the velocity of the z4 
aerial torpedoes ay 
from this gun is 
about 14 times that 

of the derigible tor- 
pedoes, and that 

these cannot be stopped by nettings or booms, 
or by any other known method, and that as 
to their accuracy they are hardly to be com- 
pared, 

The problem that presented itself to the 
engineers of the Gun Co. in designing these 
guns was as follows: A vessel of the dimen- 
sions before given—3 guns of 15” diam. x 
55 long, to be mounted upon it, 80 projectiles 
11’ long and weighing 1,000 Ibs. each, to be 
stored in such a manner that they would be 
available at short notice. A means of hand- 
ling the projectiles and transferring them to 
the guns (in rough weather possibly), at the 
rate of one for each gun in each two minutes, 


the storage and connections with these guns 
by 12” orifices of 210 lineal feet of 16” od. 
tubes, which form the firing reservoir, and the 
connection to that reservoir by 14" pipes of 
420 lineal feet of tubes of the same diameter 






























which form the storage reservoir, a means of | 
introducing the projectiles to the gun, room 
and transferring them to the storage spaces. 
And last, but not least, to remember that 500 
Ibs. of the 1,000 Ibs. of each projectile would 
be high explosive, consequently no possible 
chance of accident in manipulation could be 
admitted in the design, and, above all, the pos- 
sibility of the gunner in the conning tower to 
tire while the men below are loading, must 
be provided against. 

There are 3 guns, all pointing forward and 
lying in the same plane, at an angle of el. of 
18° from the horizontal. The middle gun is 
in the same vertical plane as the keel of the 
ship. The side guns are in parallel verti- 
cal planes, one on either side and 3’ 9” from | 
center of the middle to the center of the side 
They are all alike and will be de- 
scribed as one gun, 


guns. 
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selves. American-made goods are growing 
more popular every year, and the quality as 
well asthe price of domestic articles is be- 
coming more satisfactory to the buyer, as ex- 
perience in manufacturing, together with 
natural competition, makes the goods better 
and cheaper than they ever were before. So, 
no matter how the wind blows, our friends 
on both sides have their sails set in such a 
manner as to enable them to weather the 
storm.—Pottery and Glassware Reporter. 
——— 
Mechanical Refrigeration and Ice- 
making. 


By EDGAR PENNEY. 
SECOND PAPER. 


In this article I will deal with ice-making 
as usually practiced by the leading ice machine 
builders. 

There are two systems of making ice in 
extensive use, one of which is called the 
‘‘can’ system (freezing water in moulds) 


’ 


Freezing Tank Can System 


Ice Mould Ice Mould 


Fie. 6. 


The other 
system, of which 
I will have something to say in my next. 

The same machine or compressor is used 


and is the subject of this paper. 
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Heating Coil 
Live Steam 
from Boiler. 
Purging Tank, 
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MECHANICAL REFRIGERATION.—FIG. 7. 


They are built into the ship and have no} 
The ship is the! 

. . | 
gun carriage, and they are pointed by the 
man at the wheel. 
made by the regulator, which controls the 


range of elevation or train, 
The change of range is 


time of closing of the d@&scharge valve, and 
consequently the time that full pressure fol- 
lows the projectile in the barrel. By this 
means the projectile can be made to fall 
within a few hundred yards of the muzzle 
of the gun, or at its maximum distance, at 
will, The pressure used is 750 Ibs. per square 
inch, and a range of about 2,150 yards has 
been attained by a projectile weighing 504 
Ibs., and carrying 200 Ibs, of explosive. 
ANE 

Representatives of manufacturing interests 
are equally philosophical in the expression 
of their views. High tariff or low tariff, 
they are fully able to take care of them- 


for ice-making as for refrigerating, the only 
difference being in the rating in tons capacity 
for either duty. By way of explanation I 
will state that one ton capacity of refrigera- 
tion refers to the cooling work done in 24 
hours by one ton of ice in melting,and is equal 
to 284,000 units of heat in 24 hours. 

One ton of ice melting in 24 hours is the 
The 
same machine used for making ice would, 
theoretically, of course, make one ton of ice 
in 24 hours provided the water to be frozen 
was delivered into the moulds at the freezing 
point, but such is not the case ; the water is 
drawn from the hydrant or wells, and in mid- 
summer may be as high as 82°, 

This must first be cooled by the machine 
to 82° before freezing begins. 

One pound of ice in melting takes up 142 
units of heat, hence 82°—32 


unit basis of all refrigerating machines. 


equals 50° plus 


Complete Distilling, Deodorizing and Purifying 
Apparatus for use in the Manufacture of Ice. 












Suction 






Supplemental 
sa Filter 










142 units equals 192° heat units of work per 
pound of water to be frozen. 

Manufactured ice is made in a bath that 
ranges about 20° below the freezing point, 
and this extra work stored in the ice must 
be added, taking into the calculation the 
specific heat of this ice, which equals about 
10 units plus 192° equals 202° total units and 
—— = 60,5 per cent. tons of ice made 
per ton of refrigeration with water at 82°. 
Other items of loss in making ice, such as 
cooling the moulds, wastage in thawing, etc , 
make it safe to assume the ice-making capa- 
city of a refrigerating machine at about one- 
half its capacity for refrigeration. 

Now that we understand the difference 
between refrigeration and ice-making, so far 
as the rating of the machine is concerned, we 
will touch upon the modus operandi of the 
freezing itself and the apparatus employed, 
and for this purpose I again have to ac- 
knowledge the kindness of Frick Company 
in allowing the use of their excellent engrav- 
ings to illustrate the can system of ice-making. 


Fic. 6.—FREEZING 
TANK ON THE 
“Can” SYSTEM. 
As seen by refer- 

ring to Fig. 6, which 

detailed 
arrangement of the 
freezing tank, which 
those who bave 
read my first article 

will recognize as a 

modification of the 

congealer A, with 
the ammonia 
evaporating coils 
therein. 

The arrangement 
of the freezing tank 
consists of alternate 


Platform 






shows the 


LP 






rows of freezing 
cans and cooling 


whole immersed in the  non- 
freezing liquid or brine. The lower end of 
each coil is connected with a liquid ammonia 
expansion valve, the upper or suction end 
connected to the 
main header which 
leads to the suction 


coils, the 





A, pipe of the com- 

pressors, a stout 

Cold Filter framework of hard 
io wood divided into 


pockets or cells for 
the reception of the 
' moulds, over each 
| of which is placed 
a loose cover, com- 
pletes the outfit. 







The moulds are 

| filled with water 

STORAGE 4 4 and suspended in 
TANK 


the cold bath, the 
period of freezing 
varying with the 
thickness of the ice. 

The moulds them- 
selves are made of 
galvanized iron, as 
indeed are all parts 
of the apparatus 
which come in con- 
tact with the water 
to be frozen. The standard sizes of cans are 
about as follows: 100 pound 8''x15''x32'", 200 
pound 11'x22'’x32", 300 pound 11''x22’'x44”, 
Cakes over 300 pounds are rarely made, 
owing to the difficulty in handling. 

Eight-inch ice, with the bath at say 12° to 
14°, will treeze solid in not to exceed thirty- 
six hours, eleven-inch ice in sixty hours. 

Low temperature of the bath does not pro- 
duce ice so clear and brilliant in appearance 
owing to the rapidity of freezing which im- 
prisons the air in numerous small cells, and 
makes the ice look opaque. 

Provision must be made for circulating 
and agitating the bath to secure uniform 
freezing, and for this purpose an agitator of 
some kind is used; that shown upon engrav- 
ing, Fig. 6, being a centrifugal pump, draw- 
ing the brine from one end at bottom and 
discharging in the other at top. 
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Provision is also 
from bath, and handling same by means of a 
traveling hoist or crane. 

The method 
moulds is either to sprinkle hydrant water 
upon the mould or immerse the same in a 
dip tank. In a few seconds the mould is 
warmed up, and allows the ice to slide out, 
the cans being laid on an inclined slide to 
facilitate this operation. 


of releasing the ice from the 


Fig. 7.—Distintinc APPARATUS FOR ICE- 
MAKING. 
It isnot generally known that all water 


best 
is chemically 


used in the factories for freezing pur- 
having 
tilled, purified, deodorized, and from which 
all air and been ex- 
pelled. 

Fig. 7 
such a complete apparatus as is used by the 
Frick Company. 

For economy, the exhaust steam from the 
engine and pumps is utilized, and this, by the 


poses pure, been dis- 


injurious gases have 


shows the general arrangement of 


way, on first-class plants using Corliss en- 
gines for driving the ice machine, falls short 
the deficiency 
the boiler. 


of supplying enough water, 
being made up by ‘ bleeding” 

We have been much parties 
new in the business claiming to make one 
ton of ice with less steam—or fewer pounds 
of fuel—than is actually required to produce 
the water actually required to fill the moulds 
and make up the daily output in tons of ice. 
The 


amused by 


facts in the case 


made for hoisting cans | 





re Miztt ICA N 


the distiller, 
to the sewer; 


overflow condensing 
the exhaust, 
tion of the hot overflow as may be required 
is intercepted in the hot well and 
feed the boiler. 

In this way economy in the use of water— 
a most important item—is attained, and the 
smallest possible supply suffices. 

The engraving clearly shows the details of 
an ice factory distilling plant, and relative 
arrangement of parts. 


passes to 
thence such por- 


used to 


The distilling appara- 
tus is modified to suit the properties of water 
used, and the one shown is for handling re- 
fractory water, and is very successful. 

Fie, 8.—50-Ton CAN System Ice Factory. 

Fig. 8 is a plan and elevation of a com 
plete 50-ton ice factory, showing the general 
arrangement of the plant. 

A first-class factory consists of boiler-room, 
tank-room, ice house, ante or 
distilling 
room and office, convenient platforms being 
provided for 

The machinery is expensive, and cannot be 
made with too great care. 

In the hands of managers and skill 
ful operators the business is a profitable one. 
The operating expenses of an ice plant vary 


machine room, 


distributing-room, and condensing 


loading. 


LOC rd 


ing of course with the size; safe figures 
average about as follows, qualified by 


the price of labor and fuel in the various 
localities : 
Five-ton plant, $5 per ton; 


$1.57 per ton, 25-ton plant, 


10-ton plant, 
$1.09; 50-ton 


MACTHIINIST 


metal tie made to equal Undoubtedly in 
time metal ties will come into general use in 
this country because of the growing scarcity 
of wood. Then railroad men will govern 
themselves according to circumstances. 
a? 

A Factory Cost System. 

By WititamM Kent, M. E. 

The factory cost system here described was 
developed by the writer, with the assistance of 
Mr. Henry T. Brick, during our 
with The Springer Torsion Balance Co., 


connection 
and 
tested for a period of three years, in which it 
adapted to the 
for which it was intended. I say it 
developed,” for it 


has been found admirably 
purpose 
was ‘* was not laid out all 
at once, but was modified and improved from 


time to time as the business grew, and as 
defects were found in its original form. 
It is based upon the following ideas : 
That the cost of a complicated article 
made on the interchangeable system is the 
sum of the cost of each piece, plus the cost 


of assembling, adjusting and packing the 
completed article. 
That 


pieces made at 


the cost per piece of each lot of 


one time, and the number of 
such pieces, should be entered in a permanent 
and very condensed record, kept in ledger 
that the Dr. side of the account 
being charged with the pieces made, and the 
Cr. side credited with the pieces taken out 


form, so 











3 


machinery, of special tools or jigs, 


of pat- 
terns, of repairs of building, machinery, 
ete., and of different classes of factory 
expense while the 
ledger should have but 
monthly 
debtor items : 


and 


tools, 


items, general factory 
few cost accounts, so 
as to show totals for the following 
Manufacturing account, 


equipment, models 


tools 
and experiments, 
patterns, repairs, factory oftice expense, factory 
general expense, and the two credit items of 
total labor and total invoices, 

sy this condensation of the general factory 
ledger it is easy to take a monthly trial bal- 
ance, and to make a statement showing what 
relation manufacturing 
bears to all the 
accounts, 


account for each 
other 
When the factory is running to 
full capacity on actual manufacture of fin- 
ished 
centage of 


month reneral cost 


gxoods or parts of the same, the per- 
manufacturing will be 
that of the various expense ac- 
counts small. When the factory 
manufacture, the 
tools and equipment 


When the 
facturing 


account 
large, and 
is getting 
ready to percentage of 
will be high. 
factory is running slow, 
is suspended, the 
expenses will be high. 


account 
or manu- 
percentage of 
From these monthly 
statements the progress of the business can 
easily be watched by the directors, and the 
bad effect upon cost of manufacture of run- 
ning the factory slowly, clearly exhibited, 
From the highly differentiated cost ledger 
it is easy to ascertain the elements which 
enter into the cost of any finished article, and 
from this ascertain- 
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tity remaining the 
same as before. 

To make 20,000 
pounds of ice per day, allowing for leakage 
and waste, 22,000 pounds of steam must 
be made. 

If the boiler has an evaporating capacity 
of say 8 tol at the then 
22,000 + 8 = 2,777 pounds of fuel required, 


working pressure, 
and one ton of ice will require 277 pounds. 

To return to Fig. 
graving, uhe steam passes from the boiler to 
As oil is used in the cylinder for 
this must be 


7, and following the en 


the engine. 


lubrication, eliminated, which 


is done in the grease separator and exhaust 
steam purifier, then through the jacketed 
purging tank to the distiller, being there con- 
densed; it then flows at the boiling point 
and air 
tank or re-boiler, 


through the gas ejectors to the 


purging thence to the hot 
filter, afterwards cooled, 
cold filter, and 
it is further cooled by the 
pump. 

When needed for use it is passed through 


passes through the 
into the storage tank, where 


return gas to the 


the supplemental filter, thence by hose into 


the moulds. 

The resultant water is as pure and sweet as 
it is possible by any means known to the 
art that can be 
in which distillation is practiced in modern 
ice-making, and any kind of by the 
apparatus is successfully treated. 

All the used factory is 
first pumped on the ammonia coudenser, the 


used on the extensive scale 


water 


water in an ice 








SIDE ELEVATION OF FACTORY 


MECHANICAL 


$1—#1 ton less than 90 cents. To this must 


be added taxes, insurance, interest on invest- 
ment, and sundries. 


I will 
. Plate a 


next write of ice-making on the 
system. 


—-- — 


A news dispatch says: 
gine No. 295 was going north on the Hudson 
River Railroad to-day, it ran into the rear 
end of a construction train loaded with rocks, 
and the whole front of the 
smashed in. No one was injured. 


‘* While single en 


engine was 
The ac 
cident eccurred just around a sharp curve by 
the Rockefeller place. No 
by the engineer of the 
the trainmen say a 
back to protect it.” 
Well, such accidents will not 


signal was seen 
although 
been sent 


locomotive, 
flagman had 
occur when 
this road establishes an absolute block and 
interlocking switch system. It is merely a 
matter of dollars and cents, nothing more. 








ape 
There is one particular in which the rail- 
ways ef the United States seem plainly to be 
behind those of other parts of the world, and 
that is in the use of metal cross ties. 
The foregoing, which we 
Railway Register, 


take from the 
is simply an example of 
There isn’t anyvhing in the 
world against the wooden ties used in this 
country. Up to this date there has been no 


loose writing. 


REFRIGERATION.—FIa. 8. 


for use in the finished article, or transferred 
to the warehouse for sale, the 


time will show the 


balance at any 
number of pieces remain 
ing on hand, and their value, 
is thus a perpetual inventory. 

That the cost of each piece thus entered 
f labor and 


should include the actual cost o 


of material used in it, 
the labor 


proper share of the 


plus a percentage of 
cost, Which is assumed to be its 
general factory expense 
subdivisions of the 
lizht, 


engineer’s and watchmian’s wages, 


account, and the same, 


which includes fuel, superintendence, 


clerk hire, 


taxes, water rent, interest on investment in 


factory, depreciation of machinery, repairs, 


petty cash factory expense items, and labor 


in cleaning, oiling machinery, taking care of 


stock-room, shipping, ete. This percentage 
is estimated once a year for the purpose of 
ensuing 


the bookkeeping of the year, the 


total error in the estimate being carried into 

profit and loss account of the factory books 

at the end of the 
$4. That all 


should be 


year. 


cost charges of every kind 


made from two sources: 1, wages, 


| labor-tickets or pay-rolls ; 2, invoices or 
vouchers, 
5. That the cost ledger differen 


tiated into as many accounts as are necassary 


should be 


to show in distinct items the cost of each 


kind of piece used in the finished articles, 
of each kind of finished 


article, of heavy 


The cost ledger 


the records of cost 
which are given in 
detail in 

invoices, 


auxiliary 
is the 
of about 400 
pages, the heading of which is as follows : 


books, pay-rolls and cost 


ledger, a closely-ruled book 


COST LEDGER. 
[Dr. Sipe. | 
Re Aleit cidiesatenaialaremelsieatstatensiatame a siete eee 


Invoice No. Article or 


Date or 8.0. Pieces. Operation. Rate. Amount. 
| 
' 
| 
[CrR. SIDE. 
4 
Charge r tae 
g N 
Date hl Articles. Rate.) Amount. 
P|S.O site 
| | 
| 
P.1, etc., means both ‘‘page” and ‘ piece,” 


or number used to designate each piece, 


group of pieces, or completed structure, the 
cost of which it is desired to keep separate. 
About 200 pages are reserved for such pieces 
used in manufacture of 
finished articles for stock; one page is assigned 


kind of finished 


or groups as are 


to each structure, or such 
group or Class of them as it may be found desir- 
able torecord on one page. Other pages are 

jigs and other 


equipment, Classifying the jigs according to 


reserved for machinery, tools, 


the purpose for which they are designed, one 
or more pages for packing boxes, several for 
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patterns, models, etc., and still others contain 
cost items which are not cost of pieces, but of 
general factory charges, such as fuel, other 
supplies, experimental work, repairs, and 
general expenses, Classified as may seem de- 
sirable. A few pages devoted to 
material for manufacture, which is not 
ceived at the factory in such shape that it 


are raw 


re 


can be directly charged to the cost of the 
kind of piece into which it is to be made 
such as bar and sheet-iron, steel and brass, 
screws, wire. One page is devoted to scrap. 
One class of entries is made in this ledger 
directly from the 
ceived. The invoices, 


invoices of material re- 
after being checked 
for receipt of goods and for correctness of 
marked ‘‘ Cost book P 


’ according to the nature of the piece 


prices, 

or material, or service rendered, as described 
in the invoice. Where quantities and prices 
are given by pounds in the invoice, these are 
translated into number of pieces, and piece 
per piece, including in the latter such charges 
for freight, packing, etc., as may appear on 
the invoice. The entry is then made in the 
proper page in the cost ledger as briefly as 


are 


possible, initials only or abbreviations being 
used in the column headed ‘‘ Invoice or 8.0.” 
The invoices are finally pasted in a large in- 
voice book, in the usual manner, the entry in 
the cost ledger serving as an index to them 
in case it becomes necessary to refer to them 
for any more detail than has been entered in 
the cost ledger. 

A monthly summary is made from the 
petty cash book in the shape of an invoice, 
grouping the items under the several ‘‘P. nos,” 
representing classification of general factory 
expenses, for the purpose of entering them 
briefly in the proper pages in the cost ledger. 

The labor cost items reach the cost ledger 
through the ‘‘shop order book,” the use of 
which will now be described. 

All orders for manufacturing originate in 
the office. They are written on cards 6x4’, 
ruled as below : 

SHOP ORDER CARD. 





| Issued to.... 


—— Card No... | Operation ...... 
. SOrrrrereerere cei: D pee mec ee 4a ae 
osx Returned ..... | ‘ eaencaisaleres 

| |) ae 


In the column headed ‘ Delivery” there is 
written the quantity of material or the num 
ber of castings or other pieces delivered from 
the store-room to the shop for manufacture, 
and in the upper right-hand corner is written 
a brief description of the operation to be per- 
formed, or the order for manufacture. The 
card is given a consecutive number which is 
taken from the shop order book. This book 
is a plain blank-book of 200 to 300 pages, 
ruled with a date column and four columns 
on the right hand. Instead of printing the 
headings a rubber stamp is used, which is 
stamped at the right-hand side, covering the 
four right-hand columns and part of the space 
between them and the date column on the 
left, as below : 
SHOP ORDER BOOK. 

Camp NO.....---cvcecsees OPERATION.....+ eee 
TORU, 5c cvcnccsecnverecs 


RETURNED 


PLECES 
OR LBs. 


ARTICLES. On. P. 











The names of the articles delivered are 
written in the wide space, and the number of 
pieces or the number of pounds of material 
in the column headed ‘ Pieces or Pounds, ” 
This is done at the time of issuing the order 
card, 

The card is kept by the foreman of the 
shop, on a Shannon memorandum file, being 
punched with two holes in the upper edge, 
for the purpose of filing it. The foreman 
keeps the card on file until the order is 
completed, the number of cards on his file 
being the number of the unfilled orders in the 
shop. If during the progress of the order he 
needs more material to complete it he sends 
it to the office, with a memorandum requisi- 
tion, and the new material when delivered is 











entered on the card and also in the shop order 
book. When the order is completed the 
foreman writes in the column headed ‘‘ Re- 
turns” the number of completed articles, 
with date of delivery, the number spoiled in 
manufacture, and the quantity and descrip- 
tion of material returned unused or of scrap. 

In the shop order book enough space is 
left under the heading made by the rubber 
stamp for the insertion of the record of 
material delivered. 
one line, as ‘£100 Ibs. No. 20 sheet brass,” 
while in others a whole page is left, as for an 


In some cases this is only 


order for assembling a structure, for which 
twenty, thirty or more different kinds of 
pieces are needed. After allowing the proper 
space, with room for additions, another head- 
ing is stamped above the four right-hand 
columns as follows : 


Hours 


or Pes, 


OPERATION | pings | 


| Rate. | Amount. 
The word operation being written above 
the wide space in the middle of the page. 
Entries under this heading are made of the 
labor expended in the operation. These may 
be made daily or weekly, either from time 
cards obtained from each workman, or from 
the time book kept by the foreman or time. 
keeper, according as the time book or time 
card system of keeping time of workmen is 


used, In the Torsion Balance factory a time 
card is used like the following. Size 64x44 
inches. 
TIME CARD. 

DIONE sv aibescy Sater NOING Hetnieaiee cere ND eyed. ate 

Pp Ss. O DESCRIPTION OF WorK. | Hours, 
Soraman’a Workman will leave 
ey S the first two columns, Total 


blank. | 


One time card is used by each workman 
for each day. It is checked by the foreman, 
who also enters under the column ‘‘§S, O.” 
the shop order number corresponding to the 
order card on his file. The total number of 
hours worked is entered every day, by the 
time-clerk or bookkeeper, in the pay-roll, 
which is of the ordinary form, and he checks 
also, from a list of unfilled orders which he 
keeps, the figure under the column 8. O, to 
see if there any mistake in this 
figure. Ifsuch appears, or there is any doubt 
about it, the foreman is consulted and the 
correct figure entered. The column headed 
P. is used for such work asis not included in 
the card shop orders, such as oiling shafting, 


has been 


cleaning shop, repairs of tools, errands, etc., 
the P. referring to the page in the cost ledger 
in which these items of general expense are 
found. 

Once a week the cards of the preceding 
week are grouped, six to each workman who 
that many days, a memo- 
randum made of how many hours he worked 
on each 8S. O. number, or P. number, and the 
The 
sum of the amount to be charged to 8S. O. 
and P. numbers should equal the amount 
credited him on the pay-roll. The amounts 
belonging to 8. O. numbers are then entered 
under the various S. O. numbers in the shop 
under the stamped headings 

The date of the last day in 
the week is given, the operation is described 
such as drilling, 
milling, etc., or even an abbreviation, as M’g, 
this being generally sufficient, with the de- 


has worked on 


cost of that labor, at bis rate per hour. 


order book, 
given above. 


in one word, if possible, 


scription of the whole operation or order 
written after the word operation in the first 
line of the original stamped heading, to identify 
precisely the character of the work done and 
the kind of piece on which it was done. The 
workman is described by number only, his 
name being found, if needed, by reference to 
For the work not included 
under $8. O. numbers, but under P. numbers, 
and which usually belongs to general factory 
expense, it is most 
this directly into the proper page of the cost 
ledger, which would soon fill the page with a 
mass of needless petty detail, but to enter it 
into certain reserved pages of the shop order 


the pay-roll. 


convenient not to enter 


book, as general shop orders, or into another 
book used as an auxiliary to the cost ledger. 


When an order is finished and the shop 
order card returned to the office with its 
statement of articles finished and delivered, 
it is compared with the corresponding entry 
in the shop order book, and an entry is made 
in the latter for all materials delivered which 
may not have already been entered, and for 
all materials returned. In the column headed 
Cr. P. in the stamped heading is entered the 
page number of the cost ledger in which is 
found the name and price of each article de- 
livered, from this page in the cost ledger is 
found the cost price of the article, which is 
entered _ in the column headed ‘‘Rate,”’ and the 
amount is figured therefrom and entered into 
the column headed ‘‘ Amount.” <A credit 
entry may now be made in the cost ledger, 
on the page thus referred to, crediting the 
account, called for brevity the ‘‘ P. No.,” 
with the value of the article or material thus 
taken out of this ‘‘ P. No.,” and charged to 
the shop order in question. This is only 
the operation 
done in accordance with the shop order s« 
changes the character of the article or ma- 
terial used as to give it a different name, 
and therefore different ‘‘P. No.,” for 
instance, when rod brass is changed into 
screws, or when sheet-iron is changed into 
some stamped form. 


done, however, in = case 


as, 


When the operation 
does not change the name of the piece, as, 
for instance, when base castings are sent into 
the shop to be machined and finished, and 
they are still called bases, no transfer entry 
is made in the cost ledger, since there is no 
transfer of material from 
other. 


one class to an- 

After the total value of the piece or pieces 
is footed up, the remainder of the shop order 
is footed, viz., that under the second heading, 
relating to the labor. To this total is added 
a certain percentage of the total labor cost, 
say 50, 75 or 100 per cent., according to the 
amount which has previously deter- 
mined as the addition to be made to labor 
and material cost of manufactured articles to 
cover their proportion of general factory ex- 
The total material, labor and 
percentage on labor is now footed, and divided 
by the total number of pieces or structures 
made, in order to obtain the price of each 
piece. This is now entered the Dr. side 
of the cost ledger at the proper page, giving 


been 


penses. of 


on 


date, number of pieces made, cost and amount, 
and constitutes a permanent record of the cost 
of making the article at that time. The next 
time the same article is made its cost will 
similarly entered, and thus there can be kept in 
condensed form, on one page, the record of the 
variations in cost of any article from time to 
time. For the purpose of making the cost 
ledger a double entry ledger, from which a 
trial balance may be taken at any time, there 
may be a memorandum made in the shop 
order book after the footings above referred 
to, using a rubber stamp for the headings, as 
follows : 


be 


CHARGES, 


| ae a Aer 
P...-(Scrap)$.... 


CREDITS. 

P. Nos. as above § 
Labor ACK 
Factory Expense .... 

The sum of the charges must equal the 
sum of the credits. For convenience in post 
ing, labor and factory expense credits can 
be entered together on one page of the cost 
ledger, or in an auxiliary book, as found 
convenient, the entry being simply 
Date...S. O. No..Labor Cr.$..Fact’y Exp. Cr.$.. 

The total of this labor column at the end of 
the year, plus labor on unfinished orders not 
yet entered in cost ledger, should equal the 
total of the pay-roll. The total of the factory 
expense column credits will not be the same as 
the charges to factory expense account in the 
general ledger, since it is based upon an arbi 
trary assumption of a certain percentage, 
but itshould approximate it, and the differ- 
ence is to be either apportioned at the end of 
the year among the different accounts, so as 
to increase or decrease the valuation of 
manufacturing account (representing articles 
on hand not finished or turned over to the 
warehouse), tools and equipment account, 
and other accounts representing values, or it 
may be transferred to profit and loss ac- 





counts, leaving the valuation of these ac 





counts as they appear in balancing the cost 
ledger. 

It has been mentioned that materials pur- 
chased are entered in the cost ledger directly 
from the invoices and charged to the several 
““P.” numbers. In order to make a credit 
entry to balance these charges, one page of 
the cost ledger may be headed Invoices, and 
in this page, on the credit side, may be 
posted the monthly total of all the invoices 
which have been charged. 

When goods are packed ready for ship- 
ment they become ‘‘ merchandise,” and 
should be taken out of the cost ledger. This 
is done by making a credit entry under the 
proper P. number, giving date, number of 
articles so transferred, their cost, as shown 
on the Dr. side of the same page. For the 
purpose of balancing these credit entries, 
and thus preserving the balance of the cost 
ledger, an account may be opened on one 
page of the ledger, called ‘* Merchandise 
transferred to Warehouse,” the entry being 
made in this account when the transfer entry 
is made on the credit side of the ‘‘ P. No.” 
account. 

There will thus appear in the cost ledger, 
when it is fully written up and balanced, in 
addition to the P. No. accounts, which always 
show a Dr. balance, representing cost of ma- 
terials, tools, models, patterns, supplies, etc., 
on hand, and charges to the several branches 
of general factory expense, four other ac- 
counts, viz. : Labor credits, invoices, factory 
expense credits and merchandise transferred. 
The first two accounts show total of all costs 
incurred by the factory, the last one shows 
the value of merchandise delivered by the 
factory. The factory expense credits should 
approximately balance the several charges to 
the branches of this account, the deficiency 
or excess at the end of the year being either 
transferred to the profit and loss account in 
the general books, or distributed among the 
various P. Nos. representing values of 
pieces, tools, etc., on hand, so as to increase 
or diminish their inventory value. 





———_ >> — 
Meeting of the Boiler Manufacturers’ 
Association. 
The American Boiler Manufacturers’ 


Association held its third convention at the 
Park Avenue Hotel, this city, commencing 
July 1. 

The convention was called to order by the 
president, Mr. James Lappan, of Pittsburgh, 
who briefly addressed the association, con- 
gratulating the members upon its growth, 
and the importance it had assumed. He 
said that it had seemed to him to be a some- 
what diflicult matter to organize such an 
association, but he thought all the difficulties 
of a serious nature had been overcome. 

In forming he had not feared but that the 
diameter and circumference would be all 
right; the important thing was the ‘slant 
height.” It was only necessary to get the 
center line, inside and outside radius, step 
off properly, punch fair holes, bend it round, 
put in plenty of braces, rivet and calk it, 
and give a couple of coats of paint to make 
it a good job. 

At the close of this address—the significance 
of which was, of course, fully understood by 
the secretary, Mr. A. T. 
Douthett, read his report, which showed that 
the association had become a strong one, the 
membership extending over the entire coun- 
try and the Dominion of Canada. There 
are at present nearly 150 manufacturers of 


members—the 


boilers who are members, and many of these 
are represented by several individual mem- 
bers, making the total actual membership at 
the present time about 300. The secretary 
also a communication from the Secre- 
tary of the Navy, stating that the depart- 
ment would be represented at the meeting 
by Chief Engineer Edward A. Magee, and 
another from the Secretary of the Treasury 
stating that that department would be repre- 
sented by James A. Dumont, Supervising In- 
spector General of Steamboats, and Super- 
Hl. Starbuck 


read 


vising Inspectors Geo. and 
Alexander McMaster. 

Then followed the presentation of reports by 
committees. That by the committee on man 


heads and manholes failed to receive the full 




















Jury 10, 1890] 








endorsement of the committee, and was 
therefore not received by the association, 
but a new committee was appointed, con- 
sisting of Messrs. Raynal, Matthews and 
Mitchell. Such other reports as were pre- 
sented that are of general interest to our 
readers will be given in future issues. The 
committee on uniformity of State inspection 
laws did not render a formal report, but its 
informal one provoked quite a discussion, 
showing that it is a subject in which the 
members take a very lively interest. Mr. A. 
H. Raynal, who is a member of the com- 
mittee, said that the correspondence of the 
committee with the various Secretaries of 
State showed that there was much less in- 
terest in the matter than there should be, or 
than would be expected. One of them had 
coolly informed the committee that, if it 
would send him $7, he would give the in- 
formation desired. Mr. Raynal thought his 
proper place was in the Board of Aldermen 
of New York City. A new committee was 
appointed, with instructions to consult with 
the representatives of the Navy and Treasury 
Departments before completing its report. 

At the afternoon session the committee on 
boiler settings reported progress, and the 
secretary read a long list of questions which 
it was proposed to ask different manufactur- 
ers to answer, designed to bring out the best 
and most generally followed practice in such 
matters. Some of these questions had already 
been asked of a few manufacturers, and their 
answers were read, but the matter was not yet 
sufficiently complete to be presented in full. 

A communication was received from James 
W. Connery, of Philadelphia, offering to the 
members of the association the free use of 
his patented calking tool, which has hereto- 
fore been used only by those who have paid 
for a shop right. Specimens of the tools, 
of different sizes, and also of the work done 
by it, were presented for inspection by the 
members, and attracted much attention. A 
vote of thanks was tendered Mr. Connery. 

What should be done to raise the standard 
of workmen in boiler-making establishments? 
was debated, nearly all the members taking 
part and expressing a great variety of views. 
A special committee was appointed to con- 
sider the subject. 

At Wednesday morning’s session the mem- 
bers were late in gathering in, and the meeting 
was not called to order until after 11 o’clock. 

The first business presented was a commu- 
nication from the Pittsburgh Testing Labora- 
tory, offering to make tests of boiler plates at 
the mills, and stamp all plates not conform- 
ing to the specifications embodied in the or- 
der. These tests were to be made for mem- 
bers of the association at any mill, at a cost of 
fifty cents per ton. The members seemed to 
differ considerably as to the exact import of 
this offer, some contending that the commu- 
nication should merely be received and 
placed on file, objecting to the association 
committing itself in any way to any certain 
company or firm. Others thought it a very 
advantageous offer, and that it should re- 
ceive every consideration and the thanks of 
the association. In the course of the discus- 
sion, Mr. Marshall, who made the motion to 
receive and file, said that there was much yet 
to be accomplished by the association in 
completing the work it had laid out to do re- 
garding the use of proper material in boilers. 
A certain standard had been adopted, witha 
brand known as the A. B. M. A. brand, yet 
there were makers of boiler plates who evi- 
dently did not know of the existence of such 
a brand, and he ventured to say that not one 
dozen boilers had been made of such mate- 
rial. There were lots of boilers made of two 
different kinds of plates—‘‘tank iron” on top 
and something slightly better below. It did 
not appear very clearly just why the propo- 
sition of the testing laboratory was not 
well calculated to help in remedying this state 
of affairs; but the motion finally prevailed. 

A motion to raise the initiation fee to $100, 
after January 1, 1891, was lost by one vote. 
Those advocating it thought that the inter- 
vening time between now and the date men- 
tioned would be ample for all who wished 
to become at 
of $25, and that it might act as a stimulus 
for those considering the matter of member- 


members the present cost 





ship. Others thought that it would be a 
hardship on many young manufacturers, 
and would prevent many from joining. 

The afternoon was spent in cruising about 
the harbor and rivers upon a tug-boat, and 
was very thoroughly enjoyed. 

At 8 o’clock in the evening the association 
again convened. A representative of the 
Oliver Iron and Steel Co., presented a 
communication from that company recom- 
mending that the association adopt a standard 
steel rivet for boilers. It referred to the 
fact that the association had already adopted 
a standard steel plate, and gave reasons in 
support of the view that there was as much 
reason for adopting a standard steel rivet. 
The U. S. Government had adopted steel 
rivets for boilers used in the navy, and these 
had been required to fill the most exacting 
requirements, and had proven superior to 
iron, showing much greaterelongation. The 
report was referred to the committee on 
riveting and calking. 

It was then decided by vote to proceed 
with the regular business as called for by 
the programme, before considering any 
further new business. 

The report of the committee on the organi- 
zation of a boiler insurance company then 
came up, and before it was read Mr. Mar- 
shall, of Dayton, Ohio, raised the question 
of the constitutionality of the movement 
towards the organization of such a company. 
He claimed that the constitution did not per- 
mit it. He was interrupted by Mr. Brownell, 
also of Dayton, and the result was that the 
convention was for a time made to resemble 
a bear garden, the president insisting that 
remarks should be confined to the subject in 
hand, and no personalities indulged in, and 
Mr. Brownell insisting with equal emphasis 
that he was in order, and upon what he 
was pleased to call his rights. 

Finally, the president’s early practice with 
the riveting hammer enabled him to pound 
the desk until something like order was 
restored, though it was evident throughout 
that there was considerable 
personal feeling between the members from 
Ohio, which, while it seemed to furnish con- 
siderable amusement to some of the other 
members, certainly did not add much to the 
dignity of the proceedings. 

Finally, after considerable sparring, the 
latter part of the report was read by the 
secretary. This committee consisted of 
twenty members of the association, though 
one had resigned, leaving nineteen to sign the 
report. It came out during the discussion 
that two months’ work had been put in in 
its preparation. It was very long, and in- 
cluded the financial statements of the several 
companies doing a boiler insurance business 
covering several years, and also statistics re- 
garding the number of casualities from boil- 
ers and their proportion to the total number 
of boilers in use. The report warmly recom- 
mended the establishment of such an insur- 
ance company by the association, basing this 
recommendation upon the profits shown by 
the statements of the companies as embodied 
in the report. 

In the discussion which followed the read- 
ing it was made evident that many of the 
members considered themselves badly used 
by the present insurance companies, though 
a few said they had had no trouble with or 
on account of them. The sentiment of the 
convention was, however, overwhelmingly 
in organization for insurance 
under the direction of the association, those 
opposing it only arguing that it should be 


the discussion 


favor of an 


deferred until a future time, except Mr. 
Marshall, who thought it unwise for the 


association to go into such a business, and 
thought it better for the members to organize 
a company for the purpose as individuals, 
and then ask for the influence of the associa- 
tion, which he would favor granting. 
In the of the discussion it 
stated by of the committee that 
they had investigated the matter of member- 
ship, and had found that over thirty-seven 
per cent. of the boiler manufacturers of the 
country and over fifty per cent. of the capi- 
tal invested in the business were represented 
It claimed that 


course was 


members 


n the membership. was 


such acompany, if organized, would be sub- 
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jected to less expense for solicitors and in- 
spectors than the present companies, their re- 
ports showing that these items cost the pres- 
ent companies ten times the amount of their 
losses, and that an item called ‘‘ sundry 
other expenses,” which were not specified, 
amounted to five times the losses. 

These statements, and the further state- 
ment that the annual prefits upon invest 
ment in the boiler insurance 
amcunted to something like 70 per cent., and 
the evident general feeling among the mem- 
bers, that much of the trouble and annoy- 
ance encountered in their business as boiler 
manufacturers came from the insurance com- 
panies, evidently had great weight with the 
members, and when, finally, a vote was 
reached, the report was adopted by a rising 
vote of 18 to 6, the secretary stating that 
himself and other members held proxies, 
with instructions to vote in favor, sufficient 
to bring the vote up to a majority of the en- 
tire association. By resolution, the commit- 
tee was then instructed to go ahead and 
formulate a complete plan of organization. 

Mr. Hopkins then offered a resolution, 
which was adopted unanimously, which 
stated that, inasmuch as Supervising Inspec- 
tor Dumont had been criticized in one of the 
New York papers, the association endorse his 
management of the office and express their 
confidence in him. 

Votes of thanks were then tendered to 
Captain , Who had given the mem- 
bers the cruise about the harbor during the 
afternoon, and to the Secretaries of the Navy 
and Treasury for courtesies shown, the asso- 
ciation adjourning at nearly 11 o’clock. 

The close of the session by no means 
closed the discussion on the insurance 
tion, and it was the topic of conversation 
among the members far into the night, 
about the corridors and rooms of the hotel. 

Some of the best and most influential 
friends of the association evidently feel very 
strongly that a grave mistake has been made 
in the matter, and that this move, if carried 
out, will prevent the association from accom- 
plishing what it was organized and what it 
started out to do, viz., to raise the standard 
of boiler work and construction. 

It is claimed that very little has as yet been 
accomplished in this direction beyond the 
passing of resolutions, etc., the individual 
members, many of them, continuing to use 
the materials and do the kind of work which 
it was one of the avowed objects of the asso- 
ciation to do away with, and substitute there- 
for a higher standard. Until this work is 
accomplished, at least, they feel that it is not 
wise to branch outinto a business with which 
most of the members are entirely unac- 
quainted. 


business 


ques 


~—— me 


Compound Locomotives. 


In discussing the paper on Compound Lo- 
comotives at the Master Mechanics’ Conven 
tion, Secretary Sinclair said : 

‘* Every day convinces me more and more 
of what I do not know about the compound 
locomotive. I was three years working 
among compound marine engines, and was 
very familiar with that type of engine. | 
know they are more economical than any 
form of simple engine that has ever been 
tried. I used to that a simple 
engine could be made to work as 
omically as a compound, if it 
a gear as the gear. I had the 
opportunity of seeing a marine engine 
with practically Corliss gear, and I was 
forced to the conclusion she would not come 
up to the very common kind of compound 
engines in economy; that she was much 
harder on repairs than the compound. If we 
get a great pressure of steam put suddenly 
into the cylinder at the beginning of the 
stroke, it puts an enormous blow upon the 
machinery, and it makes the machinery hard 
to maintain. It seems to me the same prin- 
ciple applies to a great extent to simple and 
compound locomotives. No one has been a 
greater believer in the simple locomotive 
than I. I have been undergoing somewhat 
the same kind of training on locomotives that 
I went through in the marine line. I saw that 
the condensing system made a very great dif- 
ference in the success of the marine com- 


believe 
econ 
had such 
Corliss 
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pound, consequently I was disposed to ques- 
the 
compound principle for want of the con 


tion the ultimate success of locomotive 
denser, which can be applied in marine en 
gines. As Mr. Leeds has mentioned (which, 
by the way, I did not give him permission to 
mention), | was the more favorably impressed 
from reading from 
when I went when I 


the accounts Europe 


away than returned 
Since my return I have had some experience 
with the working of the compound on the 
Michigan Central, and must say I went out 
with considerable prejudice against it, but 
was compelled to believe there was a good 
deal more in the matter than I was willing 
toadmit. It is not pleasant for me to con- 
fess regarding mistakes, but I would rather 
acknowledge a mistake than hold blindly to a 
prejudice after finding out it wasa prejudice.” 


-  — 
The Three New Battle Ships. 


A press dispatch says: The Navy De 
partment has issued a circular. inviting pro- 


posals for building the three huge 8,500-ton 
coast-line battle ships whose construction 
was authorized by the naval appropriation 
act passed by Congress a few daysago. The 
vessels are to cost, exclusive of armament, 
not more than $4,000,000 each, the term arm- 
ament including besides the guns and am- 
munition all armor of turrets, 
gun shields, and armored tubes directly per- 
taining to the protection of the guns and 
All parts of the vessels 
are to be of domestic manufacture, 


barbettes, 


loading positions. 
Propo- 
For 
the construction of the whole vessel accord- 


sals may be made under two classes : 


ing to the department’s plans and specifica- 
tions, and for the construction of either hulls 
or machinery, or both, according to plans and 
specifications to be submitted by the bidder. 

The designs for the vessels must be in suf- 
ficient detail, accompanied by such specifi 
cations and calculations as will enable the 
department readily to determine their value, 
and to see that they fulfil the requirements. 
The minimum speed to be maintained for 
four consecutive hours must not be less than 
fifteen knots an The hull is to be of 
steel, not sheathed. The framing. is to be on 
the bracket system, and there will be a 
double bottom extending from armor-shelf 
forward and aft. The 
armor on the side for protecting the water 


hour, 


to armor-shelf, and 


line will have a maximum thickness of not 
less than eighteen inches, and a mean depth 
of seven feet. The transverse armor at the 
ends of the belt will 
teen inches in thickness. 


be less than four- 
Redoubts and tur 
seventeen 


not 


rets will have armor not less than 
inches thick. The side, from armor-belt to 
the main deck, will be protected by not less 
armor. Coal is to 


An 


less than three inches in 


than five inches of steel 
be carried back of this casemate armor. 
armored deck, not 
thickness, is to extend forward and aft from 
the ends of the armor-belt, being curved 
down on each side to meet the side of the 
ship below the water. 


belt this steel deck will be not 


Over the side armor 
less than two 
An 
approved water-excluding material, equal to 
‘“‘woodite”’ “cellulose,” to titted 
along the sides forward and aft on the slopes 
of the three-inch protective deck. 

Each carry 
aggregating in all 681 tons, including four 


and three-quarter inches in thickness. 


or is be 


vessel will powerful guns, 
13-inch breech-loading rifles of 60 tons and 
four of 56 tons each, besides 60 other guns 
It 
will require 806 tons of ammunition to com 
The 13-inch 


guns are to be protected by 17 inches thickness 


ranging from nearly 10 tons downward. 
plete the vessel’s fighting outfit. 


of armor, and the 6 and 8-inch guns by shields, 
and in addition by barbettes carrying 4 and 
6-inch Twelve torpedoes, seven of 
the tubes to be above water, will be carried. 


armor, 


Room must be allowed for three months’ 
provisions, and clothing and small stores for 
one year, and for at least 400 tons of coal. 
Each vessel will also have a large electric light 
plant, thirteen small boats, running from five 
tons downward, a military mast to be fitted 
to carry two tops, and enough anchors, rig- 


ging, boat fitting and other equipment to 


start a naval supply store. The crew of each 
vessel will be thirty officers and 4380 men. 








6 


AMERICAN 


MACHINIST 


[Jury 10, 1890 











LETTERS FROM PRACTICAL MEN. 


Involute Obliquity—Names of Pitches 
Friction of Approach, 
Machinist : 

Mr. Wilford Lewis is right. 
bogus extension of the involute tooth is no 
credit to it, and to adopt an angle of obli- 
quity of 20°, oreven more, would be an im- 


Kditor American 
The present 


provement. But why fix upon twelve teeth 
as the lower limit? Why not ten, or eight? 
Where, Mr. Lewis, are you going to draw 
the line that will suit everybody ? 

But 1 do not advocate a change, because 
I know that the only result of the change 
would be another tooth. We already have 
two, and that is one too many. Save us from 
three! If any one should get out a line of 
20 
adopt them, and if ten other sorts and sizes 
were put on the market each one would have 
its adherents. The only sensible move would 
be for those who control the matver—the 
manufacturers of cutters—to agree upon 
some one form, and then stop making the 
others. The public would follow such a 
lead as that—they would have to; but as 
long as there are two or twenty different 
paths, they will go on in as many different 
directions. 

I think that Mr. Lewis is mistaken as to 
the prevalence of the use of the term ‘‘ per 
inch” to designate the diametral pitch, and 
also as to its value. 


year cutters there would be many to 


When one of my cus- 
tomers uses the term ‘‘four per inch,” I 
know very well that he is trying to say 
**quarter-inch pitch,” no matter what part of 
the country he comes from. 

What clear distinction is there between 
‘“two per inch” and ‘‘half inch’? There 
are always two half inches per inch, and no 
better device to confuse the practical man 
could possibly be devised. Better use the 
term ‘‘ two pitch,” or even ‘‘ number two 
pitch,” for the reason that no definite meas- 
urement is then expressed. 

Here is another goo. chance to let well 
enough alone. 

As to the strength of gear teeth I beg to be 
excused. The whole subject is an insoluble 
snarl, and the man who adopts some formula 
as the only right one simply shows his igno- 
rance, I found it necessary to adopt some- 
thing, and chose the formula of Thomas Box 
because it is a good average of the whole 
mess, avd because it is well backed up by 
practical examples. An ounce of practice is 
here worth a ton of theory. 

I think Mr. Lewis is off the track as to the 
friction of approach. The change in direc- 
tion, and resulting change in revolving effect 
of the force between the teeth, is not the cause 
of, but the effect of the difference in friction. 

What is friction but the force required to 
pull the little irregularities of the smoothcst 
surface over each other? Is not friction di- 
rectly affected by the way the force is ap- 
plied, as well as by the size and material of 
theirregularities? It seems to me that it is. 


Fig. 2. 
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Coefficient of Friction 


In Fig. 1 the rough body a is moved slow 
ly over the rougn body #4, and as each lump 
goes to the bottom of each hollow it has to be 
lifted clear out again. But in Fig. 2 the 
same lump is going so fast that it has time to 
get but half way to the bottom of the hol- 
low, and it takes less effort to lift it out. 
The coefficient of friction is less at a high 
speed than at a low one, and I can imagine 
that to be the explanation. 

Similarly, when the small irregularities 
come together on the approach, each lump 
bears against the hollow at such an angle 
that a great effort is required to push it out, 
while on the recess the angle of action is such 
that it is.easily pulled out. (See Fig. 33 in 
paper on ‘‘ Odontics,” AMERICAN MACHINIST, 
May 15.) The action the same when a 
wheelbarrow is pushed or pulled over a 
rough surface. 


is 


Mr. Lewis’ letter that 
surprises me much, and that is his adoption 
of .8 for the If there 


There is one item of 


addendum, is one 





thing in the whole diametral system that is 
particularly good and beautiful it is that the 
addendum is the simplest possible quantity, 
If we are working with 
two pitch, the addendum is 4 inch; if with 


simply one pitch. 


12 pitch, we use 7's, and so on. 

Now, what mortal can Mr. Lewis 
give for changing this perfect rule, other 
If such a 
change is allowed we shall soon have the 


reason 
than a desire to ‘‘smash_ things’? 


diametral pitch tooth in the same nonsensical 


chuck being in the way sometimes. Since | Another example: 32 is to be cut, thus 


making ours I have learned of a manufac- 
turer who will furnish chucks and double 
end mills. 


His chucks are on a slightly dif- | 


| 


ferent plau, and may be better than this; but | 


this is good. Cuas. S. BEACH. 


Formula for Arbors—Indexing. 


Editor American Machinist: 





confusion that the circular pitch tooth is now 
in. 
and the addendum will be wholly uncertain. 

But there is little to be feared, for the rule 
is so good and also so well established that it | 
is secure. I doubt if Mr. Lewis can scare up 
one solitary reason for disturbing it. | 

GEORGE B. GRANT. 


A Chuck for Milling Machine. 
Kditor American Machinist : 

In the use of small end mills in the uni- 
versal milling machine, the necessity of 
making them from large stock, and with | 
taper shanks to fit the sockets as furnished | 
with the machine, the great care required to | 
secure a sufficiently good fit, which, for a) 
mill, must be rather better than might be at 
first supposed, if the mill is to be used at all | 
hard, for it must stand both the jar of cut- | 
ting as well as drive the cut. Also the mill | 
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Some will use .8, some 4 and some 1/p, | 


—§ Jy > DPPDELPPPPP PII) 


7 


230, Questions and Answers), the omission of a 
figure causes the Equation to appear : 2.5—.4 
2.25—.4=1.85 to have been meant. 

A convenient form of revolving lap, for 


40+-32=1,5=14; 4 is contained in 16 and 20 
without remainder. Therefore 1 turn and 
i's or 4 holes in 16 circle, and also 1 turn and 


If 


sy, Or 5 holes in 20 circle, will be correct. 


| the required number is greater than 40 let 40 
| represent the numerator and the number the 


| denominator. 


| Another example: 
In replying to A. A. G., Prov., R. I. (No. | § 


| =1.85; of course a little consideration shows 


finishing work where smooth and practically | 
straight surfaces are desired, I have made by | 


having a light face plate fitted to a speed | 
lathe, the face trued off nicely and slightly | 


grooved, concentrically, about 7’’ apart. 


Slightly warm the plate, cover the surface | 


with beeswax and lay ona a sheet of emery 
cloth of the desired grade—cloth side next 
; diameter 


5 


plate—roll on a round rod (about 
will do) over a board or other smooth surface, 
and finally trim close to edge of plate. The 
cloth will be found to adhere with surprising 
tenacity and do efficient work either oiled or 
dry. 

Some time ago Mr. F. J. Miller started the 


subject of formulas for the correct propor- | 
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CHuucK FOR MILLING 


shank must be practically free from oil to 
cause it to hold when driven in the socket, 
and if it slips it isin consequence sure to 
damage the socket, thus spoiling the fit of 
all the other mills as well; these points, 
coupled with the fact that, if the mill pro- 
jects a little too far to accommodate the 
work, it cannot be shortened, and if too 
short it is not easily lengthened, led me 
some time siuce to make the chuck shown in 
the sketch herewith, and which has now been 
in use long enough to prove its value. There 
is nothing new about its principles, it being 
merely an enlarged copy of one my father 
has had for other purposes for nearly twenty 
years, 

The sketch (Fig. 1) shows a longitudinal 
section with all parts in place, but the bush 
(3) being an outside view. 

Also Fig. 2 is an end elevation, the right 
half showing the end view of clamping nut 
(2), and projecting end of bush (3), while the 
left half shows the end of bush and socket 
(1). The largest bushing is of half-inch bore, 
and carries mills of that size, which, with all 
smaller sizes, 1 make double end, the shank 
of chuck being bored deeply to clear them. 
] use stub wire for the smaller sizes, and 
thus save all expense of turning and fitting. 
The clamp nut is grooved slightly to give 
better hand hold, and in the middle of its 
length has a hexagon to fit the largest 
wrench furnished with the machine, and to 
insure that only this wrench shall be used. 
Both the nut and bushings are hardened, 
the bushings being ground true after. The 
bushings are cut nearly to the center hole in 
three equidistant places, and one is slotted 
entirely through, to allow of closing. In 
grinding the mills I hold them in the chuck, 
and it in a special socket on the grinder, I 
have better success and less trouble grinding 
this way than to hold them on centers, even 
if the centers are true with the shank, which 
is seldom the case with small mills after 
using some time. 

I have so far found but one objection to 
its use, and that is the large diameter of the 
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MACHINE. 
tions of shop tools, such as plugs, gauges, 
reamers, wrenches, taps, arbors, etc. 

I venture to say I am not alone in wishing 
some one else had continued, for uni- 
formity in such lines is to be desired rather 
than the usual haphazard manner of making, 
and as it seems desirable to acquire and dif- 
fuse knowledge tending in this direction, I 
will give one, which, if not identical with that 
used by prominent makers, at least gives sub- 
stantially the same results. 

While much 
ject of milling 


he or 


written on the sub- 
machine dividing heads, I 
have failed to see a clear explanation of the 
same. 


has been 


In our shop we employ 20 tool makers, and 
have both Brown & Sharpe and Garvin 
machines of the style known as No. 1. Not 
one of these men seems to know any other 
method of dividing than by referring to the 
index, and will index 
plates to obtain the required circle of holes, 
when by a little reflection it would be found 
entirely unnecessary. 


frequently change 


As, for instance, six 
sides can be cut with equal readiness upon 
any plate, and so as well can many other 
numbers. By dividing 40 by the number to 
be cut, taking the whole numbers—if any—for 
full turns and the fraction remaining reduced 
to its lowest terms for the fraction or part of a 
turn to complete the circle. The proper 
circle may be found by dividing the number 
of holes it contains by the denominator of 
the remaining 
will 


fraction; any circle which 
this denominator without 
mainder will give required results. 

The number of holes to be turned is found 
by multiplying the numerator by the number 
of times the denominator is contained, 

Example : 3is the number sought to be cut; 
thus 40+38=13}. Now 15, 18, 21 33 and 8Y 
will each contain the denominator, 3, without 


contain re: 


aye 
remainder, and some of these circles are in 
each of thé three index plates. As 3 is con- 
tained five times in 15, so 13 turns and five 
holes in the 15 circle will cut the required 
number. The whole number of 
mains the same in any Case. 


turns re- 


Example: 
20 circle. 

Let 60 be required, thus: 
$3, Or 10 holes in 15 circle, 12 holes in 18 
| circle, 14 21 


circle, 22 holes in 33 circle, or 26 holes in 


Required, 46 teeth 


thus: 32=3%, or holes in 238 


2% 


39 


holes in circle, 18 holes in 
circle. 

It will be seen there is nothing difticult to 
remember, and many times it is practically 
useful. WENDELL WILLIs. 


Lubrication, 

Editor American Machinist : 
The paper on Durability of Lubricants, 
which you published, by J. E. 
one which deserves study. 


Denton, is 

The question of 

lubrication is one of some complexity. In 

practice Jaboratory devices cannot be carried 

‘out, but that is no argument against the 

‘laboratory, in which it is well that experi- 

| ments should be made, for such experiments 

| tell us how much oil we use over and above 

the minimum possible in clean 
tioned theory. 

In locomotive work it is of course impos- 

sible to use oil with economy. 

Dust from the road bed destroys 

this possibility, and the way in 

which oil is applied to, say, a 

guide bar, distributcs itself over 

other than the working surfaces, 

to be afterwards cleaned off by 

waste, isa fruitful cause of waste. 

In the best praciice of this coun- 

try—in the cotton districts—the 

crank-shaft bearings of all main 

driving engines are lubricated by 

a series of continuous streams 

of oil from branches led out of 

a pipe, which forms the aischarge 

of a small centrifugal pump, 

driven by a band from the crank- 

shaft itself. The oil is thus sup- 

plied in an enormously wasteful quantity 

and no attempt is made to approach labor- 

atory conditions, but a certainty is secured 

that the journal shall carry round with it to 

its lower or loaded side a 
of oil. 


condi- 


continous sheet 

This secured, the economist steps in and 
arranges the bearings so that all the oil flow- 
ing out and away is led to a small tank and 
passed through tine wire gauze, and a fibrous 
filter, and back again to the little pump. 
The result is of course an approach to pos- 
sibly an improvement upon laboratory condi- 
tions, for the copious supply of oil better 
tends to keep separate the rubbing surfaces, 
and delay the slight waste of metal, which 
occurs in actual contact, such as was found 
to occasionally occur when a minimum sup- 
ply was attempted, I donot think that the re- 
peated use of an oil will destroy its lubricating 
qualities apart from the thickening up due 
to intermixture of metallic molecules, which 
is corrected by settlement and filtration. An 
oil which gums, owing to oxidation, will of 
course lose its better qualities, but only ow- 
in 
itself, as I have sometimes heard it said was 
possible. With heavy bearing a thick, 
heavy oil of considerably viscosity is prefer- 
able to a thin water oil, because a thick oil 
is less readily squeezed out, and so prevents 


ing to oxidation—not te being worn out 


a 


rubbing contact of the lubricated surfaces, 
but it must never be assumed that a thick oil 
is in itself better than a thin oil, for it is 
not, and water is a better lubricant than oil, 
if it can be got to stand up to its work, as 
the railway wherein a continuous 
water bearing is secured between the rail and 
the shoes. 


witness 


With this idea in my mind, 1 inquired 
once from a well-known manufacturer of 
lubricating vils, who went scientifically into 
his business—would we could say the same 
of all a fact 
that the thick oils themselves needed to 


oil tiends—whether it was not 
be 
lubricated, and he replied that it was so, and 
that he himself believed that, by a proper 
admixture of a thick oil and a thin one, 
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there was obtained a lubricant of a com- 
pound nature, containing particles of heavy 
oil, which carried the heavy pressure of the 
bearings, and between these heavy particles 
the lighter oil formed an inner lubricant, as- 
sisting the heavy oil to roll freely against its 
own fellow molecules. 

The idea, coarsely, is simply that of ball 
bearings. A ball bearing, on say, a bicycle, 
is a powerful reducer of friction, but no 
bicycle rider would run even ball bearings 
without oil, for this lubricates the individual 
spheres where in contact, as they often are, 
and so with a mixed oil the heavy particles 
may be taken to represent the balls, and the 
lighter ones the oil between them. 

It was at one time considered that there 
was nothing to beat sperm oil as a lubricant, 
especially for the bearings of light machinery, 
such as textile machinery, but with the in- 
troduction of mineral oils, the use of sperm 
has much fallen off. Tested roughly by the 
indicator upen a whole mill full of ma- 
chinery, I once found that the power re- 
quired to turn an equal weight of machinery 
was materially decreased by mixing a thin- 
ner mineral oil with sperm, which had hitherto 
been used alone. 

The point of least power was about half 
sperm and half mineral; more or less than 
this gave more friction, and so, apart from 
one-half the oil being now purchased at one 
half cost, there was of course less coal to be 
bought, and the machinery wore out less. 

A great cause of loss in oil is acidity. An 
acid lubricant keeps up a continuous rough- 
ness of the surfaces, and these never become 
polished as they the oil free 
from this fault, 

Ia large collections of machines, as in cot- 
ton-mills, much of the oil 
waste, the oiling of such machines being in 


do when is 


is used to entire 


the hands largely of the machine minder— 
often, perhaps, a girl—whose ideas of oiling 
are to supply enough, and take up the sur- 
plus by waste; but very great waste is caused 
by insuflicient bearing surfaces. Bearings 
are often so short that they have not the 
capillarity necessary to retain the oil, and 
this simply runs away from a bearing of half 
an inch in length, when one of an inch and a 
half would retain it. In such machinery it 
is not the bearing pressure which is to deter- 
mine the bearing area, but this quality of 
capillary retention; and it would pay to em- 
ploy lubricators of needle type much more 
frequently than in this class of 
machinery, and even on lathes and other 
tools as well shafting. How far 
machinery can be built to catch waste oil, 
however dirty, is a point which 
more study than has been given it. 

One can conceive of each machine standing 
in its own oil flanged tray, so saving every- 
thing which runs off it, whilst all used waste 
could be squeezed by hydraulic pressure, 
and the expressed oil filtered. 

I am told that the Northwestern Rail- 
way all engine cleaners’ cloths are sent to 


is done 


as on 


deserves 


on 


Crewe, their oil squeezed out and made into 
which 
washed, and reissued to the cleaners. 

Where oil must be wastefully used, that is, 
where we know it will be too often applied, 
and in excess amounts, it may be better to 
use a cheaper oil, but with a careful user the 
best oil is the cheapest. 


a coarse soap, with the cloths are 


By a careful user 
will be understood a good tocomotive engi- 
neer, Who aims, perhaps under stimulus of a 
premium, to use a minimum of oil, and will 
lift his worsted wires when standing any 
length of time. 

In railroad work generally oil cannot be 
used with laboratory economy, for with the 
best axle-boxes much gets away, and is ab- 
sorbed by dust, and the peculiar form of the 
ordinary car axle bearing is wholly antago- 
nistic to the powers of retention possessed by 
an all-round closed bearing. Personally | 


do not place much value on _ oil-testing 
machines, because of the change which takes 
place with each oil tested. For example, a 
good sperm oil following an acid oil will 
it 


a sample equal to itself, while an acid oil fol- 


show to less advantage than if followed 
lowing a good oil obtains some of the benefit 
left by the good oil, in shape of polished sur 
To work up the machine into what 


faces. 





each oil would make it would take perhaps 
a longer time than can be given to the test. 
One of the main points—freedom from gum- 
ming or oxidation—is that of leaving small 
quantities of oil to creep down a glass incline 
under exactly similar conditions, and noting 
which oil travels best. In respect to this 
question of gumming, too, it is worth notice 
that the tendency to gum may be much re- 
duced by admixture of a gumming oil with 
good mineral, the mineral oil apparently act- 
ing asaseal or protection to the other oil, 
and shutting out the atmosphere from it, 
and so rendering oxidation less in proportion 
to the effectual closing out of the atmosphere. 

Indeed, mineral lubricants seem to have 
the power of dissolving old residue, as wit- 
ness the cleansing effect on an old dirty pis- 
ton which often follows the first use ofa 
good mineral cylinder oil; but mineral oils 
require using with caution. I have seen a 
bearing which had considerable duty on it 
kept cool by a thin animal oil, which heated 
at once with a thick, but crude mineral, that 
had every appearance of being a good sam- 
ple for the purpose, but had no real lasting 
qualities, or even: lubricated the journal for 
a few minutes satisfactorily. For the ordi- 
nary user of oil the best plan is to find a good 


Fig. (LD) 
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SHAFT GOVERNORS. 


oil merchant, and stick to him. Large works 
can afford to keep a materials tester, and so, 
too, could an association of small works if 
they could secure the services of a man who 
would be proof against inducements to give 
undue preference to individual venders of 
the materials which he had to purchase for 
the association employing him. 
W. H. Boorn. 


Shaft Governors. 
Editor American Machinist : 
1. The statement in Mr. Armstrong’s pa- 
‘* A Use for Inertia (?) in Shaft Gover- 
nors” (May 22, page 5, column 2, line 9»— 


per, 


‘* This resistance to a change in velocity acts 
at right angles to a radial line drawn through 
the center of gravity of the weight,” is in- 
correct, and basing calculations on it will give 
very 

2. 


misleading results 

I shall denote the tendency of the resist- 
ances (‘the resistance due to a given accele- 
ration, is equal to the increase of momentum 
divided by the time which that increase occu- 


pies”’—Rankine) of the atoms of the weight | 


to act as adash-pot by the sign +, and the 
by 
Thenin Fig. 1, let A be the cen 
ter of shaft, and B the center on which, by 


tendency to make the governor ‘“ race” 


the sign 


means of an insensibly heavy arm, the weight 






W is pivoted. Join A B, bisect at M, and 
describe the circle M A. Then every atom 
to the left of A B outside the circle, and to 
the right inside the circle, has a + tendency, 
the shaft revolving in the direction of the 
arrow. The atoms on the circle or line A B 
produced indefinitely O, and the other 
atoms can be represented as —, and the point 


wv, at which the weight W may be considered 
as concentrated, is such that, if 2 A are joined 
(and produced either way if necessary), cut- 
ting the circumference at y, then way X y B 
is the mean of such products drawn from 
every atom of the weight. There is not only 
one such point, but an infinite number form 
ing a curve (such as one of those roughly 
sketched in Fig. 4:, which, continued indefi 
nitely either way, would approximate to a 
line drawn parallel to A 2B, whose distance 
from AB, F Gx AB=a2yxXyB. (See 
note to Fig. 4.) 
3. 
take the weight ‘‘ in,” divide it into any num- 


Forall practical purposes, it is enough to 


ber n of equal masses—the more the better— 
and taking the product zy x y B =a, asthe 
mean between the products obtained by draw- 
ing lines from the centers of gravity of the 
n equal parts. 
weight out, and obtain the product 


Repeat the process with the 
zy xX 





ie ae nn a 





a, 


y B 
must of course be either +- or 


(The value of the product a or a’ 
This must 
not be forgotten.) 

Let R be the number of revolutions a sec 
ond of the shaft, and w the angular velocity 


of the weight, moving fron “in” to ‘‘out”’ 
about 3B, then 
Wi27 Rwa W277 Rwa 
and 
g g 


are the limits of the resistances acting on the 
weight between in and out, at the radius 
unity from B. 

4, Now, let us suppose a cylinder ( care- 
fully turned and bored to fit the pivot B, Fig. 
1, and fastened by means of mucilage to the 
insensible arm DB. 

Now, @ 
obviously 


from a dash-pot point of view 
O, and W is + every atom of 
it, therefore C + W must be + ; but if you 
assumed the whole weight C + W concen- 
trated at its center of gravity /, then it 
would be —, but it is +, therefore you can- 
not consider C +- W as concentrated at the 
center of gravity #. QHD. 

5. Again, take any point (, Fig. 3, join C 
B, A C,and produce to /, join FB. Draw 
B E cutting the circle at #, so that BF 
FC. Join A EH, and produce to D, so that 
DE FB. JonD B, HL B, DC, 


and 


'bisect D CO at A. 





Now, consider D and @ as two atoms, 
forming a weight between them pivoted at 
B. Suppose the weight D+ C to be mov- 
ing round B, then the rate at which the atom 
C’ moves to or from the to the 
rate the atom J moves to or from A as BF 
to B FE. Therefore the resistance at C is to 
the resistance at Das B F' to B FE. But the 
resistance at C acts round B onthe arm ( F, 
andat Don the arm D #. Therefore the 
tendency of C to act as a dash-pot is to the 
tendency of D todo so as — BF FC to 
+ BRE, ED, which proves 2. 

But we constructed BF EHD and 

FC. 
B, owing to resistances, caused by increase or 
of momentum, the 
atoms D and ( balance one another, and the 


is 


center A 


BE 
Therefore as far as motion about 
decrease is concerned, 
point they might be considered as concen- 
trated at would be the point //, or any other 
point on the circumference of the circle or 
line A B, but certainly not their center of 
gravity A’ unless they happened to be in line 
with A. 

I would add further : 

(1) Each separate position of the weight has 
its own particular curve on which the weight 
may be considered as concentrated. 

(2) These curves do not necessarily cut 
each other at the same point in the weight, 
and therefore : 

(3) There is no one particular point in the 
weight at which it can be considered as con- 
centrated for every position it may occupy. 

Nove TO Fig, 4.—Curves such as ((’), forming a loop 
inside the circle, start from the line 4 B and the 
circle A B Land increasing in distance from 4A B 
culminate in (8). 

AN. NB=2L..L:A P Q. 
curve (C) continued indefinitely 
the line G #7. 

Note to. BAS= 135°, and the curve (3), coming 
to the point A tangentially to .4 S,and leaving it tan 
gentially to the other side and oppesite direction, 


forming no loop inside the circle, is such that RA 
AB 
» 


AB. Then the 
approximates to 


NB= Curves such as (A) starting from &, 


and extending indefinitely in distance from A B, 
approximate to straight lines parallel to 4 B. 
C. GARRETT SMITH. 
Magdeburg, Prussia. 


A Kick at Things thatare Wrong 


Editor American Machinist: 
I would like to Know why builders of 
lathes do not make the tail screw and all 


other feed screws feed up by turning the 
wheel handle way. That is, I 
mean why don't they adopt a standard of 
cither right or left threads? 

worked 
weeks on an iron turning lathe, 


or in one 


Some time since I 


for several 
One day I 
was called on to turn a very heavy stick 
of timber. 
wood lathe (which had once been a finishing 


I went and put it into a large 


lathe damaged by fire), and in the course of 
turning the heavy timber worked loose, | 
stepped to the tail screw to tighten it up; I 
turned the wheel in the same direction that 
IT would on the lathe IT usually worked on, 
but it fed up the other way. The result was 
that the rapidly revolving stick came out and 
caused a smash-up that cost more than we 
got for the job. Some one will say, ** Why 
did you not stop your lathe before turning 
I will say that I turned wood 
for very many years, and never make a prac- 


the screw?” 


tice of stopping to tighten a timber in the 
lathe. 
ness is very annoying when a workman has 


This right and left-hand screw busi- 


to change from one lathe to another. 
J. W. Power. 


[When things get toa state of perfection 
in this world our correspondent will un 
doubtedly find all screws on machine tools 


What he 


what every machinist in the land has sighed 


working the same way. wants is 


for, but never has found. ] 


ape 


St. Paul and Min 


neapolis, are in the swim about the census 


The two rival cities, 
enumeration, Each city thinks it is getting 
left, so to speak. Our idea is that each city 
will get fair play, and we know from obser 
vation that these two cities are amongst the 
Both of 
full of push, and why should there be 


brightest in the country. them are 
a 


quarrel between them ? 
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Special Announcements, 


Ce Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
ther wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

wer Lvery correspondent, in order to insure atten- 
tion, should qive his full name and address, not jor 
publication, but asa guarantee of good faith. 

#” We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

err We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially. interested in the occupations we represent, 
on subjects pertaining to machinery. 

er Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
ola and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires. 





Subscription. 
$3.00 a year in advance, postage prepaid in the 
United States, Canada, and Mexico. 
$4.00 a year to Other Countrie 8, postage prepaid. 


Advertising 


Transient, 35c. per line, each insertion. 
** Business Specials,” 50c. a line. 





The American News Company, 
, Publishers’ Agents, New York. 

The Tnternational News Company, 
BREAM'S Buipe’s, Chancery Lane, Lonpon, E. C., 
ENna., will receive subscriptions for the AMERICAN 
MACHINIST, at 16,6 per annum, postage paid. 

DEALERS SUPPLIED BY 
The sees News Company, Albany, N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Buffalo News Co., Buffalo, N. Y. 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio, 
The Cleveland News Company, Cleveland. Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit. Mich 
The International News Company, New York, N. Y 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada, 
The National News Company, New York, N. Y 
The Newark News Company, Newark, N. J. 
The New England News Company. Boston, Mass. 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New ae IN; 2 
The Northern News Company, Troy, N. 
The Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News C ompany, Providence, R. I. 
The San Francisco News Co., San Francisco, Cal, 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 
The Toronto News Co., Toronto, Gatario. ! ‘anada. 
The Union News C ompany, New York, 
The Washington NewsCompany, W an as D.C. 
The Western News Company, Chicago, Il. 
The Williamsburgh News Co., Brooklyn, E. D., N.Y. 








NEW YORK, JULY 10, 1890. 





CONTENTS 


PAGE. 
A Large Turret Lathe—Adjustable Hollow 
a erage te cn casiiahte ea kale bik PA PORTERS 1 
The ‘Vesuvius’ and Her Armament. By M. 
W. Sewall. ...... 1,2 
Mechanical Refrigeration and Ice-making. By 
Edgar Penney......... ee . S| 
A Factory Cost System. By William Kent, 
SEGA EAR re arene eee ears 3,4 
Meeting of the Boiler Manufacturers’ Associa 
ae .4,5 
Compound Locomotives. re ; 5 
The Three New Battle Ships....... 5 
Letters from Practical Men: Involute Obli 
quity—Names of Pitches—Friction of Ap- 
proach. By Geo. B. Grant—A Chuck for 
Milling Machine. By Chas. 8S. Beach— 


Arbors—Indexing. By Wendell 
Willis—Lubrication. By W. H. Booth—Shaft 
By C. Garrett Smith—A Kick at 


Formula for 


Governors. 


Things that are Wrong. By J. W. Power..... 6,7 
ONIN, cic cccanes PE Arey ee » 8 
To Bridge the Hudson River........ wile’ : 8 
Questions and Answers.... : ee intents 8,9 
a as bale os k a pla wlanaia bianin’ 9,10 
All are Making Money. ere ina Oo 
A New Centering Machine... 4 11, 12 
Mining for Rubies : eaeaaanicd a” Tae 
Wonderful if True...... ap 12 
Machinists’ Supplies and Lron.............0-eeee: 13 








Heroism, 


How much we read of heroic effort in war 
—read of the forlorn hope and the charge 
against destiny, and wipe the sweat from the 
corner of our eyes. But in all these annals, 
in all these reachings out after glory, is there 
anything that surpasses the efforts of the 
miners to rescue their comrades in the mines 
at Dunbar? 

Thirty men imprisoned in a mine, and 
every miner in reach putting forth all his 
energy to reach them. The master work- 
man of the district calling off all work, and 
issuing orders—more than willingly obeyed 
—that the only work in hand was to fight 
for the lives of their fellows. 

But it is not with digging and mining 
after comrades that we have to do. Men 
will risk fatigue for a friend, or even for an 
enemy. But when the barriers were broken 
away, and there was a chance for men to 
pass into almost certain death, then it was 
—a few only were needed—that a strong 
police force had to be organized to hold 
these men back. No glory in it; nothing 
but probable death, and every man anxious 
to be in the front. 

This is not put forward as a wonderful 
example. It is what goes on every day in this 
world. But the historian makes no record of 
it. Nevertheless these miners at Dunbar were 
more than heroes. 





a 
To Bridge the Hudson River. 


Though, of course, it is impossible to say 
what obstacles may yet be thrown in the 
way of the undertaking, the prospect seems 
now to be rather favorable to the building 
of a bridge across the Hudson River, which 
will dwarf all other feats of bridge building. 
Congress has passed the law authorizing the 
undertaking, and comparatively little now 
remains to be done to enable the incorporators 
to begin the preliminary work. 

The heaviest part of this work may per- 
haps be the securing of the vast sums of 
money needed for the enterprise, it being 
estimated that the bridge will cost to con- 
struct, about $16,000,000. But this, though 
it isa large sum, seems somewhat insignifi- 
cant, when the amount estimated to be 
required for the purchase of real estate in 
this city is considered, this amount being 
nearly twice as great as the cost of the 
bridge. 

The bridge, the designs for which have 
been completed by Mr. Gustave Lindenthal, 
of Pittsburgh, are for a suspension bridge 
supported upon towers at either end standing 
inside the pierhead lines. Like the East River 
bridge, it will have four cables, but they will 
be much larger—four feet in diameter. The 
towers, instead of being of masonry, will be 
of steel, but will rest upon foundations of 
masonry, each of which, it is said, will con- 
tain 50 per cent. more masonry than the 
largest Egyptian pyramid. There will be 
provision on the roadway for eight parallel 
railroad tracks. 

Any one who has an opportunity of ob- 
serving the vast proportions of the passenger 
and freight traffic across the Hudson River at 
this point will scarcely be disposed to doubt 
that such a bridge as this will be one of 
the busiest as well as the largest bridges in 
the world, and that if properly managed it 
can be made to pay. 

It is, of course, to be regretted that a 
bridge of so much importance to the people 
of this and neighboring cities, and to the 
entire country, could not be built and for- 
ever controlled by the people, as is the case 
with the East River bridge, but it is un- 
doubtedly better that it should be built and 
controlled by a private corporation, than 
that it should not be built at all. It will be 
a very notable piece of engineering work, 
and will undoubtedly do very much to build 
up the commercial importance of New York, 
though, strange to say, there are those in this 
enlightened age that have actually opposed 
this and similar undertakings, on the ground 
that people would be thereby given greater 
facilities for living outside the city while 
doing business in it, and that the struggle 
for room in the city being thereby lessened, 





the value of real estate would be impaired. 
Proposed tunnels to Long Island are being 
opposed on this ground, the logical conclu- 
sion of which is that it would be a good 
thing to place obstructions in the rivers, 
impose a tax upon people entering the city, 
or do any other equally insane thing to 
isolate it from the rest of the country. 

The people who may have something like a 
real reason for opposing the construction of 
this bridge are those who have money in- 
vested in the tunnel which is being cut 
through under the river, as it is obviously to 
their interest to have the tunnel the only 
means of transportation between the New 
Jersey shore and the city, except the present 
ferries and freight car floats. 

_—-- <-> —— 

The science of railroading is known to dif- 
fer according to the peculiar conditions 
met with in different localities, and that 
which applies to the management of the 
elevated railroads in this city is probably 
different from any other. An example of 
this is te be found in the matter of brake 
shoes. The manager of the ordinary rail- 
way tries to get a brake shoe that will give 
the best results in controlling and stopping 
the motion of trains, taking into account 
first cost, wear and tear of wheels and shoes, 
etc. Col. Hain had of course done this for 
the ‘‘L”’ roads, but now finds that there are 
other things to be considered in that connec- 
tion, not previously thought of. The shoes 
in use make a truly fearful squeaking noise 
when applied to the wheels at stations, and 
as stations are close together and trains the 
same, this noise, which is overhead, and 
therefore the more excruciating, has led to 
an agitation against it, and finally to the pre- 
sentation of a resolution to the Board of 
Aldermen, preceded by several formidable 
‘* Whereases,” and characterizing the noise 
as an ‘‘infernal nuisance.” Col. Hain’s 
prompt declaration to the effect that the 
noise can and will be stopped by the substi- 
tution of softer shoes, we suppose may be 
attributed to his recognition of the fact that 
when an alderman uses such ‘ langwidge” 
in a resolution the situation is getting des- 
perate. But it can’t be denied that the noise 
is a horror. 


o_o 


A New York correspondent of one of the 
Philadelphia papers writes to his paper that 
a large financial institution of this city is con- 
sidering the proposition of paying its direct- 
ors a fee of $1,000 for attendance at each 
meeting of the directors. There are six reg- 
ular meetings during the year, and they last 
two three hours. Thus, for fifteen 
to eighteen hours’ work per year each direct- 
or will receive $6,000. It is stated, by way 
of explanation, that the company did a busi 
ness last year of over $25,000,000, and 
profits are enormous, enabling it to pay such 
salaries without any appreciable effect uy on 
its treasury. Then it is said that the direct 
ors must be men of great business ability, 
and men who could easily get a fee of equal 
amount outside for similar werk. The name 
of the concern is not given, but we venture 
that its business is founded upon some sort 
of a monopoly. The most useful and most 
brilliant work being done in the world to- 
day is not paid anything like such remunera- 
tion. 


or 


Ils 


ape 


The Americans do not want any closer re- 
lations with us. We are not welcome to 
their market. They buy from us with the 
utmost reluctance, and it is their aim to stop 
buying the very moment they can do without 
our products. The United States market has 
all along been a market of convenience, and 
in the nature of things it could never have 
been reasonably expected that the Americans 
would go on buying agricultural products 
from us in increasing quantities.—London, 
Ont., Canada, ‘* Free Press.” 

A very sensible to come to, 
Why should Americans buy from Canada 
what they can produce at less cost?) Or why 
should Canadians buy from America what 
can be produced at less cost in Canada? 





conclusion 


ee - 

Some time since, we called the attention of 
our readers to a little book, sent free, issued 
by the Crescent Steel Company, 480 Pearl 
street, New York. The book is entitled 








“Condensed Suggestions for Steel Work- 
ers.” It is not in any sense an advertising 
catalogue, but it contains general informa- 
tion in regard to working steel, that no me- 
chanic should be without. The previous 
editions of this book have been soon ex- 
hausted, but a later edition is now out, and 
we have no hesitancy in advising mechanics 
to secure a copy. 
———__+->o—__—_ 

About this time the papers are full of the 
beauties of this and that summer resort. 
This is nice for a small—very small—per- 
centage of readers, but to the great majority 
it would be more interesting to know how to 
spend the summer comfortably in a seven by 
nine flat. It don’t help a fellow a bit to 
read how to catch fish at Away-off, when he 
knows that all there is for him isa steady 
grind six days in the week. And that is all 
there is for ninety per cent. of the people in 
the world. 

pa Gt 

The authorities at Freiburg, Switzerland, 
have given permission for an electric-power 
station to be opened in October, for distribu- 
tion to small surrounding industries. From 
the waterfall there are 300 horse-power avail- 
able, two-thirds of which will be distributed 
for running electro-motors of a quarter to 25 
horse-power, and the remainder will be used 
for electric lighting. The price for motive 
power to customers is 200f.—less than $40 
per year. 





SS 
The Holly Manufacturing Company, 
Lockport, N. Y., has issued a book contain- 
ing official tests of duty trials of the Gaskill 
pumping engine. There are reports of 
nearly thirty tests. The book will, no doubt, 
be found very interesting to engineers and 
others interested in pumping machinery. 





aps 
Telegraphers, particularly at New Orleans, 
are complaining of getting too much over- 
work without pay. That sort of thing don’t 
work well. Lots of work isa good thing 
for a healthy man, but the remuneration 
ought to correspond. 
= a 
The Pittsburgh Plate 
credited with paying 
344 per cent. 


Glass Company is 
, last year, a dividend of 
A fair business, most people 








We InSWERS 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, theu should be written on a separate 
sheet, 


(268) C. J. V., New York, writes: Please 
let me know how to make a copper color dip 
or bath for small cast-iron rough castings, 
something like that which is used for small 
cap pistols, etc. .A.—Clean the castings 
thoroughly, and then dip them in a solution 
of sulphate of copper, and when they have 


acquired a coat of the latter metal, wash 
them in water. 
(269) R. E., Baltimore, Md., writes: I am 


an engineer, and have been running a sta- 
tionary engine for a number of years, but 
have not yet obtained a license. Please 
state what book I should study to help me 
pass an examination. .A.—Catechism of the 
Steam Engine, by John Bourne, may help 
you. You will also be asked a number of 
questions which can only be answered by 
the experience you have had. 


(270) E. D., Albany, N. Y., writes: 
Please give me a receipt for the wash or lac- 
quer into which brass work may be dipped 
to prevent it from tarnishing. I want to use 
it on small brass cannons. .A.—A lacquer 
for bronzed dipped work may be made thus : 
Alcohol, 12 gallons; seed-lac, 9 pounds; tur- 
meric, 1 pound to the gallon; Spanish saf 
fron, 4 ounces; the latter may be omitted 
if the lacquer is to be very light. 


(271) O. W. A., St. Johnsbury, Vt., writes: 
Please give me arule for making a sun-dial, 
or refer me to a book in which I can find this 
information, A,—You will find rules given 
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on page 397 of John C. Trautwine’s Civil 
Engineer’s Pocket-book. 2. Is aluminium 
better than bronze for work that is constant- 
ly exposed to the weather? A.—That will 
depend on the purpose for which the work is 
intended. Either metal is suitable for ex 
posure to the weather. 


(272) P. D.,——,Pa., writes: Please answer 
the following question to settle a discussion 
between us. A weight of 100 pounds falls 
10 feet on a bar of hot steel; the duration of 
the blow is one-half of a second. The same 
weight falls the same distance on a bar of 
cold steel, and the duration of the blow is 
one-quarter of asecond. Now, A. claims the 
blow to be the same in both cases. B claims 
that in the first case the mean fore e is 157.2 
pounds, and in the second case the mean 
force is 314.4 pounds. Which is right? A.— 
B. is right. See answer to Question 276. 


(273) E. A. D., Charleston, 8. C., writes : 
A physician tells me of a circular saw used 
in surgery which he thinks makes 1,500 
turns per second. I would like to ask if you 
know of such a machine, or of any mac hine 
making <uch an enormous speed. The saw 
would probably be 14 inch diameter. Has 
such a speed been attained? A.—It seems to 
us that either you or the physician got a lit- 
tle mixed up in regard to time. Probably 
1,500 turns per minute will be nearer to the 
truth than that number of turns per second. 


The greatest speed that we have — seen 
recorded is 800 turns per second. 
(274) J. H., Winona, Minn., writes: Will 


you kindly explain wherein experts and ex- 
perience have demonstrated the superiority 
of the crank and fly-wheel pump over the 
direct acting type? I believe it is generally 
accepted as superior, but why is it?) A.— 
We are not aware that experience has ever 
demonstrated the superiority of the fly-wheel 
pump over the direct-acting type. Indeed, 
for ordinary purposes there are comparative- 
ly very few crank and fly-wheel pumps man- 
ufactured, while hundreds of direct-acting 
pumps are put every year into factories and 
large buildings for fire protection. Whena 
very high steam pressure is used, it is some- 
times desirable to use the steam expansively ; 
under these conditions the pressure on the 
steam piston will not be uniform. In cases 
of this kind a fly-wheel is used as an equalizer, 
storing up and restoring energy, so as to 
keep the pump running as uniformly as pos- 
sible. 


(275) J. W., , asks: What width of 
belt do I need for the following conditions : 
An engine shaft turning 65 revolutions per 
minute with a pulley 132” diameter. <A belt 
is to run (at an angle of 38° with the floor) 
from this pulley to a 48” pulley ona _ jack- 
shaft. On this jack-shaft is another pulley 
132'' diameter, from which a second belt is to 
run to another shaft, on which is a 48" pul- 
ley. The power to be transmitted is 190 
horse-power. Please give a rule for calculat- 
ing the power of belt. A.—For the first 
belt from engine shaft we should use a 48” 
double belt. The pulleys on which the 
other belt is to run must be reduced to half 
their present diameter in order to keep the 
belt speed within practicable limits. Reduc- 
ing them to 66” and 24” gives a belt speed 
of a little over 3,000 feet per minute, which 
is fast enough. This should bea 26” double 
belt. We should prefer, however, to use 
two 24” single belts running side by side on 
separate pulleys. For determining the width 
of double belts for such service, a rule is to 
multiply the horse-power to be transmitted 
by 2,000, and divide this by the product of 
the diameter of the pulley in inches by its 
number of revolutions per minute. This is 
not a universal rule, however, the constant, 
which in this case is 2,000, varying with 
different conditions. The alternative plan, 
mentioned by you, where two intermediate 
shafis are used, will work well enough, if 
the speed of the belts is kept within the 
limit named. And by making the increase 
of speed more gradual, some advantages are 
gained. We think, however, that the first 
plan modified as above will work satisfacto- 
rily. 


(276) J. E. D., Middletown, Conn., 
I am anxious to find as accurately as_possi- 
ble the energy exerted by a drop-hammer 
400 pounds iu weight falling 5 feet, neglect- 
ing friction and lost work? A.—The energy 
exerted by the hammer will depend on the 
duration of the blow—that is, of the com- 
pression. Assuming that the duration is 
half a second, the question then is; What is 
the average compressive force during that 
time? We must first find the velocity of the 
weight due to the height through which it 
falls, namely, 5 feet, and for this we use the 
formula v = 4/2 a@8, in which v denotes the 
velocity in feet per second; a the acceleration 
due to gravity, for which we shall take 32.2 
feet per second; s denotes the height of 5 feet. 
The velocity v is therefore 4/2 « 82.25 
= 4/322 17.94 feet per second. Now, to 
find’ the aver: ige compressive force during 
the duration of the blow we employ the for 
mula f ¢ =m v, in which f denotes the 
mean force in pounds, ¢ the time in seconds 
of the duration of the blow, m the mass 


writes: 


the body, which is always equal to the 
weight of the body divided by the accelera- 
tion of gravity, and is, there fore, in the 
400 _ 49.42 units; o 
82.2 
denotes the velocity in feet per second. In 
the last formula, f ¢ is called the impulse or 
time effect, and m v is the quantity of motion 
or momentum; and this formula shows us 
that the quantity of motion or momentum 
received by any body is numerically equal to 
the impulse or time effect which has caused 
that momentum. Now, the value of 7 and 
» we know, and therefore the momentum of 
the hammer, when it strikes the material be- 
low—which we shall assume to be hot iron— 
is 12.42 « 17.94 = 222.8148, and this is nu- 
merically equal to ft, in which the value of 
t is known; hence the required mean force is 
9oOo 

2.8148 The 


present case, equal to 


wwe 


= 445.629 pounds. following 


Oo 

remarks, taken from ‘‘ Mechanics of Machin 
ery,” by A. B. W. Kennedy, will probably 
help to put the subject in a clearer light: 
‘Had the iron been cold in the ex: imple 
just given, so that it would not have ‘ given’ 
appreciably under the blow, the time of con- 
tact would have been much shorter, and the 
force or pressure of the blow very much 
greater, and, on the other hand, if the mate- 
rial had been softer, and allowed the blow to 
last longer, its force would have been corre- 
spondingly less. The actual ‘force of the 
blow’ which a steam hammer (or any other 
apparatus which gives the blow) can give, 
does not therefore de pend on the weight of 
its tup, nor isin the least a fixed qui untity for 
se given hammer, or pile-driver, or mon- 

key-engine, or whatever it may be. The 
mass is a fixed quantity, and its velocity has 
some Maximum value in each case, so that 
the momentum of the falling or striking body 


in any given hammer cannot exceed some 
determinable value. But the actual pressure 


which the falling tup asserts against what- 
ever is below it—which is what is generally 
meant by the force of the blow—will de- 
pend on the duration of contact, and this will 
obviously depend on the hardness or com- 
pressibility of the material struck, and not 
in the least on the striking apparatus itself. 
If, therefore, in speaking of a four-ton or 
ten-ton hammer, we mean a hammer in 
which the weight of the tup is 4 or 10 tons 
respectively, we are justified in using the ex- 
pression. But if we mean that it can exert a 
pressure, in striking any object, of 4 or 10 
tons, or any other quantities proportional to 
these, we are comparing quantities which 
are incommensurable, and are just as mucb 
talking nonsense as if we compared the work 
done by two steam engines by the weights of 
their fly-wheels.”” 2. What theory is there 
that will account for the superior efticiency 
of hammer over the steady pressure of 
screws? For instance, a couple of blows 
from a hammer (the energy of which cannot 
be figured as more than 2,000 foot-pounds) 
will reduce a copper cylinder in length as 
much as 250 foot-tons exerted by a screw. A 
friend claims that in actual practice the same 
energy must be exerted to produce the same 
effect. A little light on the subject will be 
welcomed. A.—The theory of the force of 
the blow we have explained above as much 
as our space in these columns will pec- 
mit. In a screw about 75 per cent. of the 
power applied is wasted in overcoming fric- 
tion; and the duration of the useful pressure 
is much longer than that of the hammer. 
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De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
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Stub Ends and Connecting 
Rods for small connections. 
are ially adapted for Valve 
Rod for Steam Engines. 
T. C. Dill Machine Co., 
Philadelphia, Pa. 

‘Binders’? for the American Machinist. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 5Jc.each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st., New York. 


Just concluded. ‘* Practical Drawing.” By. J. G. 
A. Meyer. Copies of the American Machinist 
containing the above series of 93 articles sent by 
mail to any address in the U. S., Canada or 
Mexico, for $4.65, or single copies 5 cents each. 
American Machinist Publishing Co., 96 Fulton st., 
New York. 

Serew Propellers. 

Manufactured by H. B. Roelker, 

22 Cortlandt st., New York, 

Superintendent of the late De Lamater Iron Works, 
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to each vessel. Consulting Expert and Construct 
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Just concluded. ‘Modern Locomotive Construe- 
tion.”’” By J. G. A. Meyer. The above series of 106 
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entire set sent by mail to any address in the U.S., 
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lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 














At Austin, Texas, a company is building a cement 
factory. 

F. D. Williams is to build a three-story carriage 
factory at Brattleboro, Vt. 
A $100,000 brewery plant is to be erected in the 
northwestern part of St. Louis, Mo. 
The 
Haven, 


National 
Conn., 


Pipe Bending Company, New 
will build a new factory.” 
The large tannery of the Cincinnati Oak Leather 
Company, Cincinnati, Ohio, was recently burned. 
A company in Glasgow, Scotland, 
establish a large gingham mill at Fall River, Mass, 


proposes to 


A contract has been let to build 100 coke ovens 
for the Pine Mountain (Ky.) Iron and Coal Com- 
pany. 


D. M. Mearns will rebuild his saw-mill at Rock 


Cave, Va., recently demolished by a boiler ex 





The Bluffton (Ala.) Land, Ore and Furnace Com- 
pany is negotiating for the erection of a $100,000 
cotton-mill. 

A $75,000 company has been organized at Harri- 
man, Tenn., to manufacture all kinds of farming 
implements. 

The Western Power Construction Company has 
been organized by Chicago capitalists, with a capi- 
tal of $500,000. 

Itis reported that the Barbour Company (Pater- 
son, N. J.,) will erect another mill adjoining the 
Dundee Canal. 

The Bluffton (Ala.) Land, Ore and Furnace Com- 
pany negotiating for the erection of a 100,000- 
dollar cotton mill. 


is 


The Rhinelander Lumber and Shingle Company, 
of Rhinelander, Wis., has been incorporated. Cap- 
ital stock, $40,000. 


The Oil City (Pa.), Boiler Works are rebuilding 
their shops recently destroyed by fire. The new 
shops will be 180x280 feet. 
R. P. Boss, of West Medway, Mass., has the con- 
tract to build anew millin that town, to replace 
the one that was burned. 


The Nail Company, of Seymour, Conn., 
are taking down an old building, and will replace 
it by a new one, 45x65 feet. 


Fowler 


A New England syndicate will operate a large 
cotton-mill at Laredo, Texas. The city will erect 
the factory at a cost of $500,000, 

The Phoenix Iron Works, Cleveland, Ohio, are 
building six large cranes for the Harrison & Howard 
Iron Company of Bessemer, Ala. 

The Huntsville (Ala.’ Ice Factory and Bottling 
Company’s works were totally destroyed by fire 
this week. They will be rebuilt immediately. 

The Piedmont Machine and Foundry Company is 
the name of acompany recently formed to erect 
foundry and machine shops at Piedmont, Ala. 

The Cincinnati Corrugating Company, Piqua, 
Ohio, send out a well-prepared catalogue of corru- 
gated material for building and other purposes. 
Brookside Paper Company of South Man- 
‘t., have leased land in Manchester, and 
will build a mill for manufacturing binders’ board. 


The 
chester, ¢ 


The Ensign Car and Manufacturing Company at 
Huntington, W. Va., has broken ground for an ad- 
dition 70x70 feet to its blacksmith and machine 
shops. 

The work of rebuilding the Bath (Me.) Cordage 
Works will commence at once. The works will be 
controlled by astock company with a capital of 
$75,000. 

The Railway Equipment Company, of Chicago, 
Ill., has been incorporated, with a capital stock of 
$100,000, by John Veeder, A. R. Barnett and Wm. 
M. Reem. 

The American Concave Spring Company is incor- 
porated, with $30,000 capital stock and an office in 
Jersey City. The company will manufacture and 
sell springs. 

Boston capitalists are contemplating the erection 
of a cotton-mill at Waco, Texas, to cost not less 
than $250,000. Citizens of Waco are asked to sub- 
scribe to the stock. 

The Farmers’ Elevator Co., of St. James, Minn., 
has been incorporated, with $10,000 capital. Frank 
Goodwinshall is president and J. E. Grogan secre- 
tary of the company. 

The Ross-Meehan Brake Shoe Foundry Company, 
of Chattanooga, has been enlarging its foundry. A 
force blower and a new 75-inch steel cupola are 
among the improvements added. 

The Beverly (Mass.) Building Association has de 
cided to build a factory for the Adams Belting and 
Leather 


Company, of Boston. It is to be two 
stories high, with basement, 45x175. 
Robert Palmer & Sons, of Noank, Conn., are to 


rebuild their saw-mill, which was burned with a 
loss Of $8,000. The new mill will be much larger 
and more complete than the old one. 

The Cowles Engineering Company at New Jersey 
was incorporated yesterday, with a capital of $150, 
ovu0. The company will manufacture 
Jersey City Cowles’ water tube boilers. 


and sell in 
The Kenwood Bridge Company has been organ 
Ill.,to manufacture and sell iron 

Capital, $100,000. Incorporators, 
Paul Willis and G. W. Murray. 

The Fuller & Warren Stove Company, of Mil- 
waukee, has filed articles of incorporation with a 
capital of $500,009 and will give employment to 800 
men. The company also has a large plant at Troy, 
N. ¥. 

The Western Boot and Shoe Manufacturing Co., 
of Chester, [ll., is building in St. Louis a new fac- 
tory three stories high and measuring 100x80 feet. 
The factory will be ready about the middle 
August. 


ized at Chicago, 
and steel bridges 
Fk. W. Baker, 


of 


It is stated that the Fall River (Mass.) Iron Works 
Company is contemplating an extensive addition to 
its plant shortly. It is probable that the founda 
tion of another mill 500 feet in length will be put 
down early this fall 

The city of Vermillion, Clay County, South 
Dakota, will give a liberal franchise to any party 
or corporation who will put ina system of water 
works. Artesian water can be obtained in the city 
to any amount, 


A. Bierbower, J. W. Merriam and _ Robert 
Van Sands, of Chicago, have incorporated 
the Arnold Refrigerator Car Company for the man- 


ufacture of refrigerator cars. The capital stock of 





plosion, 





the company is $1,000,000, 
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The Rail Joint Company, of Chicago, has received 
a charter for the purpose of manufacturing arti- 
cles of railway construction. Capital stock, $500.- 
000. Incorporators, Irwin Veeder, Otto R. Bar 
nett and P. R Shumway. 

Patrick Griffin, an employe of the Holyoke Ma 
chine Company, whose arm was broken not long 
ago while at work in the shop, has brought suit 
against the company for $10,000. Griffin claims 
that his injury is permanent. 

The St. Joseph Water Company, of St. 
Joseph, Mo., filed articles of incorporation recently, 
under the name of the St. Joseph Light and Fuel 
Company. The capital stock is $500,000, divided 
into 5,000 shares of $100 each, and is fully paid up. 


Gas 


A $500,000 cotton factory will soon be commenced 
at Laredo, Texas. All the contracts and papers 
concerning its erection have been signed. It wil! 
be the largest cotton factory in the State of Texas, 
and will add materially to the prosperity of Laredo. 


The Clamond Gas Burner Company was incor- 
porated yesterday, with an office in Jersey City. 
The company will manufacture and sell the Cla- 
mond gas burner, with a capital stock of $500,000. 
Among the incorporators is Mr. 8. H. H. Henry, of 
this city. 

It is reported that the Milwaukee (Wis.) Bridge 
and Iron Company contemplates the erection of a 
new plant at Milwaukee. The main building will 
be 600x100, and the works, exclusive of machinery, 
will cost $175,000. This will double the present 
capacity. 

The Great Western Iron and Steel Company, of 
Seattle, Wash., has been incorporated, to lease or 
own iron, coal and other mines, and to build foun- 
dries, rolling mills and works for the manufacture 
of coke, ete. The capital stock of the company is 
placed at $1.000,000. 

A partnership has recently been formed at Grand 
Rapids, Mich., entitled Tallman & Co., composed of 
William B. Tallman, Frederick A. Gorham, Richard 
R Metheany and Edgar M. Metheany, for the pur 
pose of manufacturing and selling the Tallman 
patent railroad signal holder. 


The turnbuckle department of the Central Lron 
and Steel Company, of Brazil, Ind., is running 
night and day to supply the demand for wrought 
iron turnbuckles. The company has been obliged 
to put in additional machinery in order to supply 
the rapidly increasing demand. 

The Holly Manufacturing Company, Lockport, 
N. Y., has issued a book containing official tests of 
duty trials of the Gaskill pumping engine. There 
are reports of nearly thirty tests. The book will, 
no doubt, be found very interesting to engineers 
and others interested in pumping machinery. 


The Lane & Bodley Co., of Cincinnati, have this 
week closed contracts with the Cincinnati Street 
Railway Co. for two 28x60, and one 24x60 Corliss 
engines; also have sold a 22x48 to the Henry 
Pearce’s Sons Cotton Works, and an 18x42 to the 
Walworth Electric Light Co., of Boston, Mass. 


Miner & Peck Manufacturing Company, New 
Haven, Conn., successors to Beecher & Peck, of 
New Haven, Conn., report that they are so busy 
on orders both for the Peck drop press and drop 
forgings that they are running overtime and have 
largely increased their force of skilled mechanics 
in both departments. 

Architect R. W. Hill, of Waterbury, Conn., is pre- 
paring plans for an electric light plant to be built 
at Johnson City, Tenn., under the direction of A. 
M. Young, electrical engineer, also of Waterbury. 
The plant includes a fire-proof brick building, one 
story high, 97x64, with wing 17x37. <A 600 horse- 
power engine will be put in 

Superintendent Hall, of the Berkshire Manufac 
turing Company’s new mill at Adams, Mass, ex 
pects to start up the milfshortly. A 1,000 horse 
power Corliss engine has been put in. It has a 
balance wheel 25 feet in diameter and 7 feet broad, 
carrying three big belts on its surface. The mill 
will employ about 500 bands, 

The Sessions Foundry Company, of Bristol, Conn., 
are building an addition 30x46, to their foundry, 
and are also converting an old annealing room into 
additional room for foundry purposes. A new 
cupola has been put in, making three in all. When 
this work is completed the foundry room will be 
one-fifth larger than at present. 

There is water-works agitation at Calgary, Can.; 
Lebanon, Ohio; Gainesville, Ga.; New Utrecht, N. 
Y.; Goffstown, N. H.; Stateville, N. C.; Blacksburg, 
S. C.: East Chattanooga, Tenn.; Florence, 8. C.; 
Boulder, Colo.; Tallapoosa, Ga.; Ashland, Ky.; Mon 
rovia, Cal.; Cattaraugus, N. Y.; Ellicottville, N. 
Y.; Laurens, N. Y.; Nicholasville, Ky. 


Knowlton Bros., founders and machinists (Cam- 
den, Me.,) have purchased the entire stock, pat 
terns, machinery, etc., of the Rockland Brass and 
Iron Foundry, and removed the same to their 
works in Camden. They are now prepared to make 
repairs on any machines made by that concern or 
make new machinery from their patterns. 


The Philadelphia 7imes says: “It is not gener 
ally known that there are more wagons manu 
factured in St. Louis thanin any other city of the 
country. The entire South and Southwest are 
supplied with wagons of all kinds from this point. 
In the line of fancy wagons and carriages, St 
Louis manufacturers beat the world, shipping even 
to Europe and Australia.” 

Emerson & Fisher, of Cincinnati, Ohio, propose 
to build a carriage and tricycle factory at Bloom 
ington, Illinois, if they receive sufficient encourage 





ment from the citizens of that town. The factory 
will be a four-story brick building, constructed in 
the shape of an L, with 100 feet front on each side 
and a depth of forty feet. The company promises 
to manufacture 1,000 vehicles the first year. 


The extensive steel plant which is to be erected 
at Jacksonville, Alabama, will cover twenty acres 
of ground, and when all departments of the plant 
are in full operation it will give employment to 
more than 3,000 people. Steel is not alone to be 
manufactured; the entire product of the great en- 
terprise will be converted into plows, hoes, ham- 
mers, hatchets and all kinds of useful implements. 


William H. Flannagan, of New York; Godfrey M. 
Fogg, Augustus H. Robinson, and Trevallion B. 
Dallas, of Nashville; and Milton Humes, of Hunts- 
ville, have formed a company for the erection of a 
gigantic cotton mill at Huntsville, Ala. The com- 
pany has been incorporated, with a capital stock of 
$1,000,000. This mill will give employment to about 
1,800 hands; the buildings are to be erected at 
once. 


Business men of Westfield, Mass., have subscribed 
$40,000 for the purpose of buying out the Westfield 
Plate Company, now located at Thompsonville, 
Conn., and moving it to Westfield. A meeting of 
the subscribers Saturday night voted not to accept 
the proposition of the managers of the concern, and 
further negotiations are in progress. If the fac- 
tory is taken to Westfield an added $20,000 will be 
raised for working capital. 


The West Superior (Wis.) Iron and Steel Co. have 
awarded the contract for the construction of the 
Bessemer plant and machine shop to the Pittsburgh 
Iron and Steel Engineering Co. The contract for 
the rolling mill will be let shortly. The company 
will expend $500,000 in developing the plant this 
year. The company hope to have everything in 
readiness to manufacture steel rails, ship plates, 


angles. etc., within twelve months. 


Work on Adams’ new machine shop at Sound 
Beach, Conn., has begun on land leased from B. 
Lockwood. A joint stock company has been 
formed, consisting chiefly of W. H. and W. G. 
Adams and Richard Bullwinkle. The gentleman 
last named is president. An important item of 
their manufactured products will be their rock 
drill, a practical and effective machine for rock 
drilling at a comparatively cheap rate of expense. 


The American Fiber Pipe Company, capital $500,- 
000, has been organized, to succeed to the property 
and business of the late Indurated Fiber Company 
of Mechanieville, N. Y. The new company will 
manufacture sewer, water and telegraph conduit 
pipe from wood fiber, but it has not been decided 
where to locate the works. The trustees are John 
L. and Jonathan Brownell and John C. Cruick- 
shank, of New York; Horace J. Medbery, of Balls- 
ton Spa, and George S. Bowen, of Elgin, III. 


Geo. P. Ladd, woolen manufacturer, of Spencer, 
Mass., and manager of the Spencer Woolen Com- 
pany, has assigned, with liabilities estimated at 
from $60.000 to $75,000. The present embarrass 
ment is attributed to the depression in business, 
and to the Plummer failure in New York. The 
several mills under the direct management of Ladd 
contained 11 sets of machinery and 101 
The production is said in good times to have aggre 
gated 100,000 yards in fine cassimeres a month. 


looms. 


A lot containing 1% acres, and situated in 
the part of Westfield, Mass., for manu- 
facturing purposes, has just been purchased by C. 
K. Lambson and J.C. Brooks. It is possible that 
this lot will be used in the erection of a factory by 
the Textile Manufacturing Company. The West- 
field Plate Company may also build on it. This 
company is doing in Thompsonville, 
Conn., and the Westfield Business Association has 
secured $40,000 necessary to assure its removal to 
Westfield. 


best 


business 


The National Electric Company will occupy the 
premises known as the Steam Power Company's 
plant at Milford, Conn., as soon as the large brick 
mill can be prepared and machinery set up. The 
work is progressing under supervision of contrac 
tor H. B. Beardsley. The Milford Board of Trade 
and public-spirited citizens in general are highly 
pleased with the prospect of benefits accruing from 
another live corporation, and are using every effort 
to encourage the erection of dwellings, as it is 
already impossible to supply the demand for 
homes. 


1ac new plant of the Greensburg Steel Company, 
located at Huff Station, Pa., isnowin operation. 
The plant contains a single and a double-heating 
furnace, one welding furnace and a 24-pot crucible 
furnace, and is equipped with a 600-pound and 
1,200-pound hammer. The firm manufactures tool 
steel exclusively, and when in full operation will 
turn out about three tons per day. The following 
are the officers of the company: John Kuhns, 
president; James C, Clarke, treasurer; J. Clark 
Williams, secretary, and A. C, general 
manager. 


Isaacs, 


The Boston Wharf Company has recently made 
arrangements with the firm of Pierce & Son, 127 
Summer street, large manufacturers of shoes and 
slippers, to erect for them on the corner of Con 
gress and Farnsworth Boston, a six 
storied brick and stone factory, to cover 5,000 feet 
of land, and to contain about 30,000 feet of floor 
space. The building will substanially builec, 
very light. It will be provided with a 25-horse 
power gas engine, elevators and all modern appli 
ance,— 7he Weekly Record, New Haven, Conn. 


streets, 


be 





A new company is being formed at Seymour, 
Conn., for the manufacture of brass and other 
metal goods. The buildings and power formerly 
used by the tin-zinc company have been leased 
for the purpose. The stockholders include James 
Swan, C. French, Edmund Day, L. T. Wooster, W. 
H. H.Wooster., ex-Senator Matthews, of Waterbury, 
and Franklin Farrell, of Ansonia. The factory 
will employ a number of skilled workmen, who 
will be a desirable acquisition to the place. The 
names of the men who are associated in the new 
company are such as to guarantee its success. 


West Paris {Maine} has received another boom in 
the increased business and prosperity of the Pioneer 
chair factory. D. E. Cornish, of Auburn, has 
lately bought out George Ridlon’s interest in the 
plant. The company will build an addition to 
their factory equal in size to the original building, 
and will at once double their business capacity 
and business. It is also said they contemplate add- 
ing an upholstering and finishing department to 
their business. This increase in the business will 
employ a larger crew of workmen, and add mate- 
rially to the weekly pay-roll. This, in addition to 
the weekly pay roll of the West Paris Man’fg Co., 
adds very much to the business and growth of the 
village. 


The Mason Regulator Company, of Boston, have 
recently invented, and will soon place on the mar- 
ket, a device whereby the whistle of a factory is 
blown whenever anything occurs to the fire sprink- 
ler service, either in case a fire breaks out in the 
factory or one of the sprinklers is blown out, which 
latter case may endanger the stock in the factory. 
By a simple device, which is placed in the water 
service pipe, whenever the pressure is lessened 
from any cause, steam is allowed access to either 
the whistle or any other automatic form of alarm. 
In several cases where this device has been used it 
has saved more than its cost by notifying the 
watchman that there was something the matter 
with the sprinkler system. 


The Yale & Towne Manufacturing Company, 
Stamford, Conn., have prepared for circulation a 
pamphlet on the = efficiency of the Weston 
“Triplex” spur-gear block as compared with other 
forms of portable hoists. The word ‘Triplex’ is 
applied to this block because of the three following 
features: 1. A triple gear, having the equivalent 
of three parallel shafts, each pair geared together. 
2. A triple sun-and-planet wheel motion, with 
three pairs of double pinions, insuring equal distri 
bution of the load and large wearing surfaces. 
3. Threefold the efficiency of its predecessors. We 
have seen these blocks in operation, and believe 
the manufacturers can substantiate the claims they 
make in reference to them. 


On the 19th inst. there was issued a charter to the 
Pittsburgh Iron and Steel Engineering Company, 
of this city, to operate with a capital stock of 
$100,000. The incorporators of the new company 
are: James Hemphill and Pennock Hart, of Mack- 
intosh, Hemphill & Co.; Thos. B. Riter and Wm. H. 
Conley, of Riter & Conley, and John F. Wilcox. 
On Tuesday an organization was effected and the 
following officers elected: President, James Hemp- 
hill; treasurer, Wm. H. Conley: secretary and gen- 
eral manager, John F. Wilcox. It is the intention 
of the company to contract for all classes of iron 
and steel works, blast furnaces, structural work, 
etc., taking charge of the work in its entirety, in- 
cluding freights, erection and general superintend- 
ence. By so doing the company relieves manufac- 
turers of any anxiety in the erection of new works 
until the plant is completed.—American Manuyac- 
turer, Pittsburgh, Pa. 


The ice-making plant at Rock Springs has been 
completed and will probably begin operations this 
week, so as to be making steadily fifty tons a day 
by July 1, The president of the concern, Mr. John 
Ring, believes he has the best situated and the best 
appointed establishment of its kind in the country. 
The spring will furnish a 4%-inch stream for a 
Hooker pump, with no suction of air whatever, and 
the water is remarkably pure and cool. It issues 
from the ground at a steady temperature, summer 
and winter, of 5&4 Coal is delivered 
to the factory direct from the cars at as low rates 
for transportation as can be had in St. Louis. Con- 
nected with the ice-making department is a thor- 
oughly modern, first-class machine shop, in which 
all the work of fitting and erecting ice-making 
plants for the trade will be done. Mr. Ring says it is 
the company’s intention to make a specialty of out- 
fits of five-ton capacity. These will be set up com- 
plete at the Rock Springs establishment, connected 
up and tested before shipping. The idea is to deliver 
them in perfect running order off the cars, thus 
avoiding the delays and the worry incident to set 
ting up the plants hundreds of miles from the base 
of supplies here in St. Louis. The work of the 
outside will be greatly expedited by this 
change. Every one of these five-ton plants will be 
so constructed hereafter as to find room on a single 
flat car.— Age of Steel, St. Louis, Mo. 


degrees. 


force 


Although many of the New Britain (Conn ) facto- 
ries are among the largest in the State, yet their 
constantly increasing business is making demands 
on their facilities only to be met by material en 
largements of the plants. The Weekly Record has 
already noted the prospective building of many 
large additions. P. & F. Corbin and the Corbin 
Cabinet Lock Company, kindred concerns, are erect 
ing a brick building 45 x 235 feet for their lock de 
The Stanley 
Works will soon have up a five-story brick factory, 
50 x 127 feet, providing room for the offices, packing 
and storage, and for the manufacture of their new 


partment, so extensive has it become. 





corrugated butts and hinges. The Russell & Erwin 
Manufacturing Company are building various new 
additions that will give the company many thou- 
sand additional square feet of floor space, to be 
devoted in part to the shipping rooms. Then the 
finishing department of the American Hosiery 
Company is to be moved into an addition to the 
mill, which will be 130 feet long. The Skinner 
Chuck Company is one of the younger industries 
that bas a prosperous life before it. This company 
will occupy a factory 40x80, which is now being 
built for them. Besides all this, the Traut & Hine 
Company have just purchased a factory in which 
they will establish their plant on a more extended 
scale, and it will probably not be long before the 
Case Engine Company build for themselves. One 
will have to go a good way to find a town the size 
of New Britain whose manufacturing industries 
are increasing at an equal rate, and these new fac- 
tories necessitate new dwellings, new stores, new 
people, and are a standing invitation for new busi- 
ness enterprise.—New Haven Weekly Record. 
>> 


All Are Making Money. 


The annual report of the railroad and canal 
companies of the State of New Jersey has just 
been issued, and contains information relative 
to these matters of a highly interesting na- 
ture. In the report are sworn statements 
made by the president of each company as 
to the amount of the capital stock paid in 
and the funded and other debts of the com- 
panies. 

The cost of roads and equipments, opera- 
tions of the said company during the preced- 
ing year, the expenditures for working the 
roads, including repairs, maintenances of 
way, motive power and contingencies ; the 
income from passengers, freights and other 
sources ; the amount of dividends and how 
paid; the accidents that have occurred during 
the year, the cause of the same, with the 
names of the persons injured, and the nature 
and extent of their injuries; the names of 
the engineers and conductors under whose 
management such accidents have occurred, 
and many data of an equally interesting 
character are set forth in detail. 

There are ninety-six railroads in the State, 
and the revenue drawn by the State from the 
companies is as follows: 

United New Jersey Railroad & Canal 
Company, $13,735,446.31 ; Central Railroad 
of New Jersey, $7,424,991.04; Morris & 
Essex, $4,921,636.25; Easton & Amboy, 
$2,049,274.64; New York, Susquehanna & 
Western, $1,402,466.49; West Jersey & 
Atlantic, $1,312,883.12 ; Belvidere & Dela- 
ware, $1,280,334.92; Delaware & Bound 
Brook, $851,092.90; Camden & Atlantic, 
$689,084.33 ; New Jersey Southern, $570,- 
461.36; Jersey City & Bergen, $506,- 
354.34: Atlantic City Railway Company, 
$566,266.81; West Shore Railroad, $213,- 
286.13; Perth Amboy & Woodbridge, 
$122,826.48 ; Paterson, Newark & New 
York, $148,743.69 ; Northern, $343,976.46 ; 
New York & Greenwood Lake, $246,- 
403.35; Lehigh & Hudson River, $163,- 
757.64; Freehold & New York, $175,- 
519.83; Camden & Burlington County, $255, 
908.39. 

The Jersey City & Bergen Railroad paid 
two dividends last year of five per cent. 
ach, and the United New Jersey Railroad 
& Canal Company, with 505 miles oper- 
ated by the Pennsylvania Railroad, paid last 
year a dividend of 10 per cent. In the same 
year $13,735,446.31 were paid out by this 
company for expenses. The Morris & 
Essex road paid for expenses $1,050,000, and 
the extension $5,893.33. The National Docks 
Company paid last year 64 per cent.—Jerscy 
City Journal. 

ape 

If English 
hold of the 
Pa., and the 
city, as seems 


capitalists succeed in getting 
Roach shipyards at Chester, 
Morgan Works 
probable, they may succeed in 


Iron in this 
livening up business in shipbuilding in this 


country. 
— Cie — 


year the United Kingdom exported 
more tons of tin plate than the year 
before. That does not hurt this country a 
bit. Tinware—which is the silver of the 
poor—is about as cheap as dirt. 
Re 
The pig iron business of the country is in 


Last 


39,322 


very fair condition, a little overdone perhaps, 
but on the whole good, and as a sequence 
other business is good. 
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A New Centering Machine. 


On this page we give illustrations of a new 
centering machine recently brought out by 


the D. E. Whiton Machine Co., of 
New London, Conn. 

This machine is provided with a 
chuck for holding work which auto- 
matically adjusis itself so that both 
ends of the work are held in line 
with the center without attention from 
the operator, and the spindles with 
the mechanism for driving and feed- 
ing them are so arranged that neither 
spindle can be advanced, except when 
it is in line with the center, and when 
advanced no lateral motion can take 
place until it is returned. By refer- 
ence to the detail cuts the mechanism 
by which this is accomplished will be 
understood. 

Fig. 1 is a side elevation partly in 
section ; Fig. 2a plan; Fig. 3 a cross- 
section of the head, and Fig. 4 an end 
elevation of the chuck showing part 
of the bed in cross-section. 

The driving pulley runs loose on 
a stud fixed in one end of the head, 
and at the other end, and in line with 
this stud, is a second stud; these two 
forming the pivots upon which 
the upper part of the head swings 
back and forth to bring the spindles 
alternately into line, there being two 
of these spindles, one for drilling and 
the other for countersinking, lying 
parallel with each other, as shown. 

Inside the pulleys are two pinions 
which revolve with it, the larger of 
the two driving the drilling spindle, 
as shown in Fig. 1, while the smaller 
one drives the countersipking spindle 
at a slower speed. 

Back of the spiral spring, which is 
shown on the drilling spindle in Figs. 
1 and 2, is a space between two collars 
fixed on the spindle, into which is 
titted a half sleeve having on its lower 
side a short rack. 

One of these sleeves is shown in 
longitudinal section in Fig. 1, and 
both of them in cross-section below 
the spindles in Fig. 3. The sides of 
the racks fit closely in square openings 
provided for them in the swinging 
head, so that they have a longitudinal 
movement through the head, but no 
lateral movement except as the head 
is swung. When the head is swung 
forward or back, one or the other of 
these racks comes into engagement 
with a sector which is fixed on a 


transverse shaft that passes through the head, 
and is moved by the hand-wheel or lever as 
When either spindle is brought into 
line, the rack attached to that spindle comes 
into line with an opening in the fixed head, 
which allows it to be advanced, and when 
it is so advanced the rack and segment act 
as a key, and prevent any lateral motion 
In any other position 
the end of the rack comes against solid metal 
in the fixed head, and cannot be advanced, 
while at the same time the end of the seg- 


shown. 


until it is returned. 


ment comes against 
solid metal in the 
swinging head, which 
prevents its 
moved. 

The chuck is made 
with V jaws, which are 
moved to or from each 
other by right and left- 
hand screws. The jaws 
next the head close over 
the work and grip it, 
while those at the other 
end under the 
work only which rests 
on them, but, as they 
are of the same form as 
the lower half of the 
other jaws, and move 
with them by means of 


being 


pass 


the connecting shaft and gears, the work is; Plenty of shelf room has 
held in line with the center at both ends, 


regardless of its diameter. 


A positive stop is provided on the chuck 





shown in Fig. 4, which can be swung down, 
and the end of the work brought against it 
in putting it into the chuck; this, in connec- 
tion with stops provided for each spindle, 


























A 60-inch Special Pulley Lathe. 


cut, which was made from a working draw- 
ing, showing the latest and most improved 


In our issue of Aug. 6, 1887, we illus- form of the lathe, as well as the largest 
trated a lathe designed by Mr. Peter Shellen- which has thus far been built, it being de- 
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securing absolute uniformity in the depth of back, especially for boring 


Fig. 1. 











A New CENTERING MACHINE. 


drilling and reaming. 


The stop 
tank attached, 
thorough 


plate on 









chuck has an 





oil 


and 
pulleys. 


The lathe was at that time built by the 
and provision is made for Richmond City Mill Works, in whose ma- 
lubrication of the cutting tools. chine shop Mr. 




















turning 


Shellenback was foreman. 
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signed for pulleys up to 60 inches 
diameter. 

In this lathe, pulleys are turned by 
two tools, one slide rest being in 
front, and the other at the back, while 
at the same time the boring is done 
by a bar which is driven by the foot- 
stock spindle; the pulley being 
chucked by the arms in such a manner 
as to permit this, and obviate spring- 
ing of the pulley. 

The main spindle S is of steel 6 
inches diameter, driven by the cone 
and gears as shown, there being a sup. 
plementary train of gearing by which 
the spindle is driven comparatively 
fast during the operation of truing 
up. To the spindle is attached a 
chuck (, which is shown partly in 
section, and is of a hemispherical 
form, with its outer edge rounded 
so that the pulley arm comes into 
contact with it at a point in the cen- 
ter. Directly this point, 
and on the other side of the arm, 
comes the end of a set-screw, which 
is in a clamp attached to the edge of 
the chuck by asuitable bolt. Where 
suitable numbers of arms are in a 
pulley, only three of 
clamped, the others not 
the chuck, 
is avoided. 


opposite 


them = are 
touching 
and thus all springing 
Resting on the bed in front and 
at the rear, are two heavy slide rests, 
which can be set parallel or at an 
angle with the center line to produce 
a crowning pulley, the tools used in 
these rests being fed with a uniform 
and uninterrupted motion, by means 
of worms and worm-wheels driven 
from a friction disk d, which is under 
the head, and can be thrown into or 
out of contact by means of the screw 
above. The smaller friction-wheel 
‘an be moved across the face of the 
disk to alter the rate of feed or to 
reverse its The transverse 
shaft passes entirely across the lathe, 
and carries a worm at each end, thus 
driving the feeds of both rests, either 
of which can, however, be thrown in 
or out of operation by the usual fric- 
tion disks with which each worm- 
wheel is provided, a hand-crank being 
at the other end of each screw. 
Through the center of the bed passes 
a shaft which is driven by gears from 


motion. 


the main pulley, which may be changed to 
alter its speed, the purpose of which is to drive 
the boring spindle in the foot-stock. 
lower gear of the train which drives this 
spindle is fitted to aspline in this shaft, to 
admit of the foot-stock being moved along 


The 


the bed, and by means of the intermediate 
it drives the gear a, which in turn drives a’, 
this latter gear driving the spindle s in an 
opposite direction to that of the main spin- 


The gear a is attached to a sleeve 
which passes through the body of the foot- 
stock. Within this 

sleeve is a spindle to 


which is keyed at one 
end the gear-wheel 3, 
and at the 
hand-wheel. By means 
of the knurled button 
outside of the hand- 
wheel, the gear’ can 
be drawn back onto the 
eases! hub of the gear a 





other the 


’ 








beveled friction 
faces being 


sur- 
provided 





and it has 
machine 
efficient. 














been the 
which 











for this engagement so 
that a then drives 3, 
which in turn drives d’. 





; The gear / is a nut 











= which is fitted to the 





A SpeciAu PuLLEY LATHE. 


aim 
shall be 


been provided, 
to provide 
durable 


a 


and 


Since that time he has associated with him- 
self others in the city of Richmond, Ind., 
and has established a shop for the regular 
manufacture of these lathes, the accompanying 


square thread on the 
spindle, and as_ the 


ratio between 4 and + is less than that be 


a and @,% revolves slightly faster 


than the spindle, aud a feed is produced. It 
is well to explain here that our engraver has 
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made the thread on the spindle much coarser | 


than it actually is, and right-handed instead 
of left-handed, as it obviously must be. 
When the friction is loosened the spindle 
can, of course, be fed in or ont by the hand- 
wheel. The boring bar is supported where 
it passes into the main spindle by a bushing, 
as shown. The proportions of the bearings, 
etc., are sufficiently shown by the engraving, 
and it is only necessary to add that the 
machine has proven in use to be very effi- 
cient for the work it is designed for. The 
full capacity of the shop is now taken up 
with a contract with the Lodge & Davis 
Machine Tool Co., of Cincinnati, who con- 
trol the sales, 
ape 


Mining for Rubies. 





Sir Lepel Griffin’s recent visit to the Bur- 
mah ruby mines has inspired considerable 
interest, on account of his description of the 
different modes of working them, especially 
as he is understood to have declared that, in 
his opinion, the expensive and elaborate hy- 
draulic methods are unsuited to them. It 
will serve a useful purpose to describe the 
modes of working these mines before the 
present company acquired them, and fortu- 
nately for this purpose there exists the au- 
thentic and copious information based on 
official surveys and reports. The Indian 
Government, on annexing Upper Burmah, 
was naturally extremely anxious to ascertain 
the precise value of the ruby mines, which 
had formed a considerable portion of the 
revenue of the kings of Ava and Mandalay, 
and accordingly made elaborate surveys. 

The ruby mines, as at present defined, 


| are requisite. 


‘the other to the hillsides. 


to prove not less prolific of rubies than that 
part which has been already explored by the 


| natives. 


Although they might be further subdi- 
vided, there were two principal methods of 
native mining—one adapted to the plains and 
In the former the 
byou, or ruby earth, lies at a depth of from 
three to twenty feet, and in the latter the op- 
erations of the natives have been restricted to 
the clay in the fissures of the rocks. 

Fortunately, these mining operations can 
be carried on to the greatest advantage at 


different seasons of the year, the dry season | 
being the most favorable for working the | 


byon in the plain, and the wet, when water 


| 
is more abundant, for acting on the lodes in | 
| the rocks. 


Working on the lodes can be 
carried on during the wet season with little 
or no interruption. 

Experience has shown, strangely enough, 
that while common stones are abundant in 
the byon, the larger and more valuable have 
generally been discovered under greater en- 
gineering difficulties in the lodes. 
have only been worked by the natives in the 
soft clay which fills up the fissures of the 


These | 


| 


essential that the supply of water should be 


copious, continuous and well regulated. 

Under native management the supply was 
| provided in open aqueducts, and these are of 
| course, antiquated, and will have to give 

place to wrought or cast-iron pipes. On the 
| supply of water depends the substitution of 
true hydraulic mining for the crude systems 
hitherto in use among the Burmese. 

The success of the mining operations in 
the past has arisen from their simplicity, and 
probably it will not be very different in the 
future. In dealing with the byon in the val- 
ley, very likely no method will work better, 


| 


| In working the byon in the plain it is 


or prove more remunerative, than the re-| 


moval of the crust of earth covering the byon 


| plots until every inch of ruby-bearing gravel 
had been extracted. 

| This mode of working the byon evidently 

| applies to that which is nearest the surface. 


only be made accessible by regular mining 
operations; but it is desirable from every 
| . . . > 

| point of view that the productiveness of these 


required pressure in the large boilers has 
been attained, the engine driving the dynamo 
is attached to the large boiler, and the work 
goes on as before. 

In this way it is claimed that but 25 per 
cent. of the power of the large boilers will 
be required to furnish 40 horse-power, leav- 
ing three-fourths of the power to be applied 
to other purposes. It is claimed that the 
power can be supplied in this manner to any 
required amount. The 40 horse-power could 
be used after starting to start up a 160 horse- 
power, and keep it moving without any cost 
whatever outside of keeping up the machin- 
ery. This the first instance on record 
where power could be increased; nature has 


is 


| always worked the other way and demanded 
itself to the washing-house, and this opera- | 
'tion might be continued over successive | 


Much of the byon lies at a depth which can 
‘ 


rocks, and one of the first suggestions made mines should be made evident without avoid- 


for the improved working of the mines was 


to establish a way, or working, through the 
rocks in proximity to some formerly produc- 
tive fissure. 

Should a profitable lode be reached it 
would be easy to sink the necessary shafts or 
to establish drifts. For these operations only 
the simplest appliances, in the shape of drills, 
jumpers, and dynamite work by hand labor, 
With sufficient water-power, 


|which is rarely deficient, compressed air 


may be considered as limited to the four val- | 


leys of Mogok, Say Boo, Kathey and Kyat- 


pyen, and although they cover a nominal ex- | 


tent of fifty square miles (ten by five), the 
well-defined areas where ruby mines are 
known to have been actually worked are in- 
cluded in a total space of less than five 
square miles. The remaining space, although 
not worked in the past, is considered likely 


| 


machinery and diamond drills can be used. 
In one important point the native workmen 
were extremely deficient. They neither un- 
derstood nor could they supply artificial ven- 
tilation, and a large number of mines have 
evidently been abandoned, not because they 
are exhausted, but because the miners were 
stopped by accumulations of carbonic acid 


| or oxide gases. 


able delay.—Jeweler’s Weekly. 


© lie 


Wonderful if True. 





the room in which the plant is located and 
guarded, and this is what he found: 

To a battery of two 20-horse tubular boil- 
ers, a 10-horse engine and boiler is tempo- 
rarily connected to heat the water in them; 





|dynamo used to produce electricity. The 


| flues in the large boiler are filled with asbes- | 


| tos, the ends are connected with the dynamo, 
and the passage of the electricity through 


causing a rapid raising of steam. When the 


| Mott Haven, will 


| 


steam is first raised in the small boiler, and a | 


the asbestos heats it toyan intense degree, | 


that a stronger should work the weaker, as 
the 40 horse-power to drive 10, and if this 
proves a success, as is claimed, the company 
have the biggest discovery ever made in 
America, that will rank next to the discovery 
of steam power itself.— New Orleans Times- 
Democrat. 


The third track of the depressed system on 
the Harlem Railroad, between Fordham and 
be opened for service 
to-day. The four tracks are practically 
completed between the Harlem River and 
Woodlawn Junction, which is the northern 
limit of the sunken work. They have sim- 


Machinery for generating steam by elec-| ply to lay a hundred yards or so of rails and 
tricity has been set up here and jealously make some connections, and the great work 
guarded, but a reporter managed to get into that has taken two years will be completed, 


so far as the road-bed is concerned. The 
four tracks will probably be opened by next 
Sunday. They would admit of twice as 
many trains on the Harlem and New Haven 
roads if the company saw fit to run them. 

It is quite likely that the New Haven road 
will make radical changes in its 
schedule before long. It will be in a posi- 
tion to do some reaily fast running, which it 
couldn’t do heretofore on its two tracks this 
side of Mt. Vernon, on account of the rapid 
transit trains on the Harlem road, which 


some 
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HAMMERS 


ano FORGES. 


The BEST HAMMERS in the WORLD 
RUN BY BELT, 


Over 1500 In Use. 


Three Styles, 15 Ib. to 500 Ib. Heads, 


Our FORG ES heat irons fast enough to keep 
Hammers and men fully employed. 


Send for Catalogue and Prices. 
BRADLEY & COMPANY, Syracuse, N. Y. 
14 Warren St., NEW YORE. £8 Sudbury St., BOSTON, 


VALVE MOTION. 


Sinclair’s Locomotive Engine Running and 
Management. 
15th EDITION. PRICE $2.00. 
A NEW BOOK RATHER THAN A NEW EDITION. 








JNO. WILEY & SONS, 


563 Ik. 10th st... NEW YORK. 





THE FOX PATENT UNIVERSAL TRIMMER 
OVER 2200 IN USE, 


ORIGINAL IMPROVED 


Saves Time, Saves Money. 


From New 





Three Sizes, 

‘ “ Patterns, 

NO PATTERN ROOM COMPLETE WITHOUT THEM 
send for circular, Mention this paper 


THE FOX MACHINE CO., GRAND Rapips, Micn. 
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87 MAIDEN LANE, 


PATENTED. 
NEW YORE. 


CHICAGO, PHILADELPHIA, LOUGH. 


ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 








We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JORNG MANUFACTURING 0, 


87 Maiden Lane, NEW YORK. 
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THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





BEST 
STEEL 


64 & 66 So, CLINTON ST., 


CHICAGO, ILLS, 


For Taps, Dies, Punches, Milling Cutters, 
Lathe and Planer Tools, Cold Chisels, Edged 
Tools and Hardware of all kinds. 


CRESCENT STEEL CO., 


136 FIRST AVE., PITTSBURGH, PA. 


480 PEARL STREET, 
NEW YORK, N, Y. 





Saws, — 
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Improved Screw Cutting 
Foot and Power 
Drill Presses, Shapers, Band, Circular and Scroll 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents, 


LATHES 
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Send for Circular, 


Rods for pum 
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CHICAGO. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Stee! 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


9s and bolts. Yacht shafting. Rolled sheets and plates 
bad and condenser tube sheets, &c. Ingot metal for 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers, 
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stop at every station. Two tracks will be | 
reserved exclusively for express trains. 

The New Haven road has yet to build an 
overhead bridge at Williamsbridge for the 
north-bound trains. This will obviate cross- | 
ing the other three tracks of the depressed 
system at grade, and it will do away with 
the necessity of slowing down. 

Much work remains to be done on the 
walls, and the hanging rapid transit stations 
haven’t been swung yet. They will be 
much like the Manhattan elevated stations, 
only more commodious, and they will rest | 
on girders stretching from wall to wall. 

Probably the whole work will cost not far 
from $4,000,000.— The Sun. 


—_ +> 


The Government of Moscow has deter- | 
mined that the city shall be lighted by elec- 
tricity, and has closed a contract with a 
company to that end. But iron-clad regula- 
tions are imposed upon the company, looking 
to the preservation of life. | 
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Machinists’ Supplies and Iron. | 





New York, July 3, 1890. 

Iron—American Pig.—The market has ruled very | 
quiet during the week. The production of the de- 
sirable brands is pretty closely absorbed by con- 
sumption. Southern irons are rather more firmly | 
held, but the offerings of inferior grades of North- 
ern and Southern are more than consumption de- 
mands. 

We quote Northern No. 1 Foundry, $18 to $18.50 
No. 2, $16 to $17. Southern No. 1, $17 to $17.50: No. 
1, Soft, $16.50 to $16.75; and No. 2, $16 to $16.25. 

Scotch Pig—The demand has been moderate. We 
quote Egitinton, $18.75 to $19; Dalmellington, $20.50 
to $21; Coltness, $23.50 to $24. 

Bar—The de mand has been fairly good, and the 
market firm. 


| wages. 





We quote Common, $1.85; Medium, $1.90; Refined, 
| $1.95 to $2 for round lots on dock. 

Copper—Large consumers have covered their im- 
mediate requirements, and the market has been 
quiet, but firm. A general advance has taken place 
in manufactured copper. 

We quote L sake, 1634c. 
1434c. to 14%%c.; Arizona, 15'4c. to 15tec. 

end—Thourh the demanc has been very moder- 
ate, the market has ruled firm, and in sellers’ favor. 

We quote for prompt and near delivery, 4.60c. to 
4.65e. 

Spelter—The demand has been moderate, but 
sellers have been firm. 

We quote ordinary brands of Western, 5.45c. to 
5.60ce. Choice, 5.70c. to 5.75c. Refined, 634c. to 7c. 
Silesian. 67%Kc. to Te. 

Tin—Prices have declined in London, and the 
market here hasruled dull and easy. Prices range 
at 27g¢c. to 21hece. 

Antimony—Supplies are light and firmly held, 


7 Mie.; Casting brands, 


| with demand moderate. 


We quote Hallett’s, 21 Cookson’s, 25c. 
to 6c. 

Lard Oil—The market has ruled quiet, with prices 
at 49c. to 50c. for Prime. 


*  WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 


c. to 214c¢., 








be sent to reach us not later than Saturday morning Jor | 


the ensuing week's issue. 





Wanted—A lot of good machinists. Address Frick 
Company, Waynesboro, Franklin Co.. Pa. 


Wanted—Lathe and vise men; steady work, good 
The Charter Gas Engine Co., Sterling, Ills. 


Wanted—Some moulders and machinists on en- 
gine work, about 40 miles from New York City. 
Address Box 35, AMERICAN MACHINIST. 


Wanted—Machinists; steady work and good pay 
for first-class men. Apply at once, Ticonderoga 
Machine Co., Ticonderoga, N. Y. 


Wanted—A strictly first-class machine black 
smith to go South. Must be sober. Address, with 
references, A. B., P. O. Box 799, N. Y. City. 


Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad 
dress Morgan Engineering Company, Alliance, O. 





MACHINIST 


18 





Wanted—Machinist who has had nti’ presses, dies and special machinery; rare chance to 


building automatic high-speed engines, to take | 
charge of department. State experience and | 
salary. A. Robb & Sons, Amherst, N. S., Canada. | 

Wanted — A Ist class blacksmith on ge eneral light | 
work. Address, stating age, experience, past and | 
present employers, The Taunton Locomotive Man 
ufacturing Co., Taunton, Mass. 

Draftsman wanted—Experienced in mechanical | 
and general designing. Address or apply to, stat 
ing age, exp., refs., and compensation expected, 
The Yale & Towne Mfg. Co., Stamford, Conn. 


Wanted—A draftsman skilled in steam engine 
design; one having experience in marine work 
preferred. Address C. R. Vincent & Co., No. 15} 
Cortlandt st., New York. 

Wanted—First-class machinists. 
steady work for the right men 
contract work. Apply at once. 
Co., Wilmington, Del. 


Machinists Wanted—Fifty first-class bench and | 
machine hands wanted. Only those acquainted | 
with high-class machinery need apply. Steady | 
work and liberal wages. Address, Dominion Typo 
graph Co. (Limited), Windsor, Ontario. 


Wanted—A_ thoroughly practical mechanical 
draftsman; one who has worked as machinist in 
the shops preferred; also a knowledge of cylinder 
printing presses would be a recommendation. Ad 
dress P. O. Box No. 2101, N. Y. City. 


Wanted—Three first-class die makers, who are 
accustomed to square and round die work. Must 
be first-class workmen. Only those meaning busi 
ness need apply. The Stiles & Parker Press Co., 
Middletown, Conn. 


Wanted—A partner with $2,000 to $4,000 in a good 
established machine business in the best city in 
Tennessee, a first-class foundryman, pattern maker 
or machinist preferred. Address Machinist, Box 
123, Knoxville, Tenn. 


Wanted—To correspond with a man who thor 
oughly understands the m’f’g of malleable iron 
eastings, with view of starting a factory; natural | 
gas for fuel. Address Neff & Son, Humberstone P. 
O., Ont., Canada. 


Large profits on 


| 
Good pay and | 
Betts oe | 
| 

| 


Wanted—To add to office force in large shops in 
Chicago, 


{ing and hydraulic machinery, 
| general heavy machinery. The 


one or two draftsmen experienced in | 


Corliss and general engine designing, also one | 


or two draftsmen experienced in mill building, 
constructions and general machinery. 
Box 40, AMERICAN MACHINIST. 


Wanted—Ist class machinist to take full charge 
of shop of about 25 hands on good class of work; 
prefer man with a little capital, and one posted on 


Address | order. 
| 


right party. Address Toledo Machine and Tool 
Works, Toledo, O. 

Wanted—A few first-class mechanical draftsmen 
accustomed to steam engine detail and general 
drawings: also a few accustomed to general ar- 
rangement work of steam-power plants, boilers, 
shafting, etc., for N. Y. city; good wages, short hours 
and steady work to good men. Box X, Am. MACHINIST 

Wanted—Mechanical engineer for a large ma 
chine works. Must be able to design, estimate and 
construct rolling mills and furnaces, engines, min 
heavy gearing and 
right man will find 
this a good opportunity for advancement. State 
age, experience, and salary expected, and send 
copies of references. Address Box 37, Am. MACHINIST. 





'% MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
$5 cents per line, each insertion, 
Cheap 2d-h’d Lathes & Drills. 8S. M. York, Clev’d,O. 
Koopman’'s Scales for quick measurements. 
Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ 
Crescent Mfg. Co., Cleveland, Ohio. 
Light and fine machinery to order: Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
_ Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md. 
Complete list of our Seales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 
‘ ‘gone ustomers for our new Radial Drills. 
| C. H. Baush & Sons, Holyoke, Mass. 
: or sale—Patents of double-acting frietion drill. 
Samples sent for test. Massey Vise Company, 
Chicago. 





specialties free. 


Wanted—Two second-hand engines in good re 
pair; one about 5 and the other !0 horse-power. 8. 
R. & J. C. Mott, Bouckville, N 


Engineers wanted to send their addresses and re- 
ceive free a 2 cent book, “Hints and Suggestions for 
Steam Users.” Lord & ©o., P. O. Box 1262, Phila., Pa. 


Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa 
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Fitch 


burg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


OFFICE AND WORKS, 


13 to 21 
MAIN ST., 


Fitchburg, Mass, 


SEND FOR CATALOGUE E, 









A. J.WILKINSON & CO. 


Box 3600. 


fe BOSTON, MASS. 
SEND FOR CIRCULAR. 








MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 


Tor T00L8, DRILLS, 
DIES, af 


All Kinds in Stock. 
Gold Medal, Paris, 1889, 


Chief American Office, 


91 JOHN ST., NEW YORK 


SHEFFIELD, 
ENCLAND. 














TO INVESTORS OR MANUFACTURERS. 


—A desirable article to manufacture, 
—A line of heavy machinery 
—Which has been well tested. 

—Is now in practical use, 
—Secured by Patents, 


Address, NOTTAD, 





Box 44. E. DES MOINES, IOWA. 








BUFFALO FORGE CoO., aes IN. ¥. 


CROWELL'S POSITIVE PRESSURE BLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cupolas or any Pneu- 
matic Service where a positive pressure or Vacuum is desired. 
Any pressure from 1 to 10 ibs. can be obtained, and main. 
tained. Slow running. Minimum of power required. 


MANUFACTURED BY 
HONESDALE IRON WORKS, 


HONESDALE, PA, 


SHABILES: Pus DOoGe 


THE HARDER ee fore y THE TIGHTER 













2Can’t slip. Nowrench required. 

Made from t-2” to 8” or larger. Send 

for sample order subject to approval. 
MANUFACTURED BY 


MIDDLETOWN MACHINE CO., 


MIDDLETOWN, OHIO. 


HENRY CAREY BAIRD & CO.,, 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


¢e Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 80 pages, 8vo., and our other Catatogues and Cir. 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any onein any 
part of the world who will furnish bis address. 








IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E& 


EITHER HORIZONTAL OR VERTICAL, 


For StgEapy EVERY DAY AND ALL NIGHT SERVICE AND ATA 
LOW PRICK, WRITE TO 


COOKE & 00., 22 Cortlandt St., New York, 


Twelve Hundred Engines in use. 
Please mention this paper. 








JUST PUBLISHED. 


1 Vol. 12mo., cloth, $1.60. 


SLIDE VALVE GEARS. 


AN EXPLANATION OF THE ACTION AND CON- 
STRUCTION OF PLAIN AND CUT- 
OFF SLIDE VALVES. 


BY 
FREDERIC A. HALSEY, 
MECHANICAL ENGINEER. 
FULLY ILLUSTRATED. 
ANALYSIS BY THE BILGRIM DIAGRAM. 


D. VAN NOSTRAND COMPANY, 
23 Murray and 27 Warren Sts., New York, 
Copies sent by mail on receipt of price, 








THE BRITISH & EUROPEAN PATENT AGENCY, 


. W. BARKER, Manager, 
(Registered English Patent Agent According to Act of 
Parliament,) 
252 BROADWAY, NEW YORK. 
European Patents obtained at low rates and sold 
on Commission through London House. <A good 
invention is worth as much in Great Britain as in the 
United States, Competent draftsmen employed on 
the premises, and special terms allowed inventors 
also obtaiaing their U. 8S. patents through the 
Agency. (CORRESPONDENCE SOLICITED.) 
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Scroll Saws, Catalogue 
Circular Free 
Saws,Lathe of all our 
Morticers. | Machinery. 


SenecaFalls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 


WORTHINGTON 
Independent § Condenser 


An Economical Addition to Steam 
Engines. 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 





PHILADELPHIA CH 


AGO 
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CLEVELAND TWIST DRILL CO. 


rnet Lake & Kirtland Sts., Cleveland, 0. 
py Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








Castings for High Speed Steam Engine, 


CYLINDER, 4 in. x 4 1-4 in, 


T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
333 E. 56th St.,N. WY. City. 

Seta of Castings for Engine illustrated above, with Cast- 

steel Shaft, Connecting Kod and Rock Shaft and Brass Bear. 


ings, boxed and — on receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 








; DROP FORCING, 


SPEIRS & MOORE, WORCESTER, Mass. 








BaRNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam}; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam, 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 





SEND FoR CIRCULAR AND PRICES, 


CEO. A. BARNARD, 


(S CORTLANDT S&T., NEW YORK. 
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aPARK iri 
ai PARK MFG. CO., 


Portland 
Street, 


Boston, 
ce Mass. 


HE most reliable under varying steam pressure of any 

injector known. Will work from 15 pounds to 180 pounds 

without any adjustment. Theonly Automatic Injector 

o- will thoroughly drain itself when shut off, thus pre- 
venting freezing. Every Machine Guaranteed. 


INJECTCRS AND JET APPARATUS. 
HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of al] kinds of 


sMACHINERY. 


ose ial facilities for Accurate 









TO THE BOILER 





Bevel Gears cut theoret- 
ically Correct. 
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McFADDEN CO., 


1025 MARKET ST., PHILADELPHIA, 


LACKAWANNA 
GREASE CUP 


Will Save its Cost In Oil 
alone Several Times 
per Annum, 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 

DRIPPING AND SPATTERING. 

A POSITIV!: FORCE FEED with the 
most PERFECT KiGULATION and 
GREATEST CONV ENIENCE in opera- 
tion yet attained in any device for the 
\ lubrication of machinery, Works 
ij equally wellin every possible position 


~ Lackawanna Lubricating Go,, 


41 Coal Exchange, Scranton, Pa. 








SOME NOTABLE ARTICLES 
APPEARING IN BACK ISSUES 
OF THE 


AMERICAN MACHINIST. 


The following list is published to facilitate 
the ordering of back numbers containing 
them. Any of these issues can be ordered 
through any newsdealer, or of the publish- 
ers direct, at the price then ruling, viz.: 
5 Cents a Copy. 


1886. 


Pattern Making, Various Articles on. 
Barrows. Appearing in 29 issues. 

Foundry Practice, Various Articles on. By Robt. E. 
Masters. appearing in 16 issues. 

Strength of Different Mixtures of Cast-iron and 
Method of Testing. By Robt. E. Masters, April 
24. 


By F. W. 


Foundry Practice, Articles on. By Foundryman. 
(L C. Jewett.) Aug. 14, Sept. 25, Dec. 18. 

Foundry Prac tice, Articles on. By 8. Bolland, May 
8, 22, 29, June 26, July 10. 

The Morton-Poole Roll Grinding Lathe. By a? 
Rose, J. G. Tramis, G €0. H. Babcock and Cc. 
Smith, July 3, 24, Aug. 7,14, 21.Sept. 25. 

Machine Shop Cost and Time’ Ac counts. By A. J. 
Shaw, oni i Metcalfe and C. A. Burton, April 
3, it. May 

Tests of on " By David Spence, April 17, Oct. 30. 

Traction on Grades. By A. B. Ropes, Oct. 30. 

Wilson’s Valve Gear for Locomotives, Oct. 30. 

Casting Face-plates Face Up. By David Spence, 
Oct. 23. 

A Job of Shaft Straightening. 
Oct. 

sienaee Valuation of Machinery Plant. 
lin Smith, Aug. 7. 

Making a Cast-iron Sheave. 

81. 


By F. L. Johnson, 

By Ober- 

By P. S. Dingey, July 

New Dredge Boiler designed by Norman Wheeler, 
July 17. 

Core Oven with Rotating Back. By Thos Wathey, 
July 24. 

Universal Table for Lathe Ghange ow for Screw 
Cutting. By Joshua Rose, July 2 

Gating, Clamping and Securing C Laciots 
thew Wiard, May 1. 

Printing Frame ‘and Manne : of Making Blue Prints. 
By C. L. Redfield, July 3 

Some Pressure Tests. By ( O Sine, Nov. 

An Expanding Mandre 1—Turning Tapers. 
S. Beach, Nov. 

Core Making in ~ he 


By Mat- 


27. 
By Chas. 
By David Spence, Nov. 


Making Pattern for Spiral Grooved Drum. By Geo. 
Allge, Aug. 14 

Rolling Conic Sections Applied to Gears. By Geo. 
B. Grant, Nov. 6. 

Ninety-inch Belpaire Fire-box Boiler, Nov. 6. 

Spacing inthe Milling Machine. By Chas. S. Beach, 


Aug. 21. 

Engine Crossheads. By J. G. Tramis, Aug. 21. 

Traction and Adhesion. By A. B. Ropes, Aug. 28. 

Internal Key-seating on Milling Mac nines. By A. 
B Landis, April 17. 

Tapping Holes in Boilers. By A. B. Landis, April 
24. 

How to True Emery Wheels. By L. Best, April 24. 

Work and System inthe Drawing-room. By C. L. 
Redfield, Aug. 28. 

Oiling Lathe Carriage Ways. By Wm. H. Bradt, 
Aug. 28 

Moulding a Screw or Worm without Cores. By 
George Allge, Sept. 11, 18. 

Power Absorbed in Cutting Cast-iron. 
Hobart. Sept. 11, 18. 

Moulding Screw Propellers in Loam. By Chas. A. 
Devlin, Sept. 18. 

Dimensions of Wrought iron Pipes in England. By 
A. G. Brown, Sept. 4. 

Truing Up and Replac ing Milling Machine Centers 
with Accurate Alignment. By A. B. Landis, 


By James F. 


Jan. 16. 

Methods of Working and Tempering Steel. By S 
W. Goodyear, Jan. 9. 

Slotting ‘lool. By J.J. Bingley, May 8 

How to Make Clean Solid Castings at L east Possible 
Cost. By Matthew Wiard, April 10. 

Truing Milling Machine Centers. By W. 
April 10. 

Lining Engine Lathes. 
10. 


R. Ballou, 
By Chas. S. Beach, April 


By J. G. Tramis, April 10. 

By A. B. Landis, April 10. 

By John J. Grant, April 10. 

By Fred. H. Colvin, 


Steam Piping. 
An Equalizing Dog. 
Screw Cutting Dies. 
Some mandy Shop Tools. 
April 3 : 
Moulding Bells for Blast Furnaces in Green Sand 
Without Patterns. By Geo. O. Vair, April 3 
furnace for Heating Long Bars. By W. G. Ric h- 
ards, April 3. 
Cutting Tools—Roll Turning. 
Oct. 16. 
Hydraulic Forging. By J. Richards, July 10. 
A“ Box ’ Jig. By C. E. Simonds, June 19. 
Cheap Testing Machine. By Wm. Merrill, Feb. 6. 


By 8. W. Goodyear. 


Boring Deep Holes. By A. B. Landis, Mar. 27, 
May &. 
Working Steel and Iron. By S. W. Goodyear, 


Feb. 13. 
Inventory Valuations of Patterns. By W. E. Mathe- 
son and others, Jan. 9, Feb. 13, 20, Mar. 6. 


Making Cast-iron Half Boxes. By A. J. Shaw, 
Feb. 6. 

Draining Steam Pipes. By W. E. Crane, Feb. 6, 

Brazing and Welding Iron. By J. F. Hobart, 


Mar. 6. 

Deep Holes by Continuous Boring. By A. B. Lan- 
dis, Mar. 27. 

Slotting Machine Tool. By Wm. Foster, Mar. 20. 

Compound Engines for Stationary or Factory Pur- 
poses. By W.H. Hoffman, April 24, May 1, 22. 

Engineering Subjects, Articles on. By W. H. Hoff- 
man, Mar. 13, July 24, 31, Aug. 21, Oct. 9. 

Self-contained Engines. By W. H. Hoffman, Feb. 27, 
Mar. 6. 

Curving Qualities of Locomotives with High and 
Low Centers of Gravity, Oct. 16, 

Making 1 Large Spur Gear Wheels. By P. 8. Dingey, 

ct. 

No eal rt heory of the Gear Tooth Curve. 
B. Grant, Mar. 13, 20. Oct. 9. 

Return Tubular Boilers. By Wm. Lowe, 
dec. 4, 

Chimneys for Steam Botlers. By Wm. Lowe, Mar. 
27, May 15. By F. A. Halsey, May 1. 

Railroad Cost Cards and Expense Sheets, April 24 
The Milling Machine—Its Construction and Uses. 
By John J. Grant, Mar. 20. 
Mechanical Arrangements of the N 
ty Cable Railway, Mar. 20. 


By Geo 
Nov. 27, 


. Hudson Coun- 











91 LIBERTY 


PITTSBURGH. 


CHICAGO. 


HALL DUPLEX KX STEAM PUMPS. 


Send for r 1890 Cat go Catalogue. 


HALL STEAM PUMP CO, 


ST., NEW YORK. 


ST. LOUIS. paPotst and), 

















) STEAM PUMP CO. 


' MANUFACTU RERS OF 








WARRANTED 
te»~6d BB 


PRINCIPAL OFFICE 


Te Davioson STEAM = AND > Tem 


FOR ALL 
SITUATIONS, 


EST MADE 


Manufactured by 


M. T. DAVIDSON. 


AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 








SUF STEAM PUMP 
POWER PUMPS. 3 s1- 
PRESSURE PUMPS. 

IDENSIN 


JUNCTION 
MANTOW! DELPHIA, 
GeRMANT HTL alae 











m J.E.LONERGAN & CO. 
211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


Por 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
‘Reliable’? Steam 
Trap. 

1888 Catalogue 
tree on application. 


VALLEY PUMP CO., 


EASTHAMPTON, MASS. 
Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 
Fly Wheel Pumps. 








J 
asl 7 a Steam Pump. 
Pat. Feb. 12, & Deo, 3, '89. 
Cheapest and Best Automatic Steam Vacuum 
Pump. Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes, Write or call 
for Circulars, Joun Mastin & Son, Sore. C 


Manur’ks, 155-167 1st ft., Jersey City, N J, & 






_~ 
=,WR! ITEFOR 
“PRICES ane 
ESCRIPTIve ® 
D Cincurar® 


4 wnigiaete 


} SOLE MAKERS. 
CINCIN 


ce piers 








LOK ,0. 





CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 





ESTABLISHED 1850. 


HOWE, BROWN & CO., L’ 


BRANCH OFFICES: (2 Cliff St., New York. 


td, Mfrs., Pittsburgh, Pa. 


127 Oliver St., Boston. 228 Lake St., Chicago. 








One man can cut tive hundred (one end) in a day. 
leading Railroad Shops 7. the country. 
for removing 2 in., 2 1-4 ir 

on approval to Railroad Co 0's. 


VANCE TUBE GUTTER CO., Geneva. N. Y. 





—THE 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
In use in the 
Combination Cutter 
2 1-2 in. and 3 in. flues, $50. Sent 
Liberal Discounts to the Trade. 





FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 





JAS. HUNTER & SON, 
North Adams, Mass. 





KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
AND 
KE Y-MAKINC AT- 
TACHMENTS. 


(ANT KEY-SEATER (0., 


EAST SAGINAW, MICH, 


TEL 
RADIAL DRILLING MACHING: 


~~» THREE DESIGNS. SIX SIZE 








CMBODY ALL DESIRABLE FEATURES 


PRICES$450 °G UPWARD 
UNIVERSAL RADIAL DRILL CO 


cine 





Root’s Forse Blast Rotary Blower, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIO 
TUBES, VENTILATION, ETC. 





SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 


Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


S. S. TOWNSEND, Gen, Act. 299 Gortlandt tt, 
COOKE & C0, Selling Aets, NEW YORK. 


}\ Writing, Please Me ntion This Paper. 





1890 
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SUGGESTIVE FACTS FOR STEAM USERS. 


BEMENT, MILES & CO., PHILADELPHIA. 
After the fullest investigation, have just ordered a battery of 402 H. P. of Harrison Safety Boilers for the large addi 
tion now being built to their extensive works. 
Pamphlet describing and illustrating the type of boiler they selected mailed upon application to 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


NEW YORK, N. Y. CHICAGO, ILL. ATLANTA, GA. 
41 Dey Street. 6 So. Canal Street. 9 No. Pryor Street. 


POND ENGINEERING CO., THE LOWE BOMER 


villain ela os ap iesicstamaians WITH SUPERHEATING STEAM DRUM. 
Engines, Boilers, Pumping Engines, Feed SSS | 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &e. 


MINNEAPOLIS, — 
707 Lumber Exchange. 








Send. for ILLUSTRATED CIRCULAR. 


St. Louis. Chicago. Kansas City. Omaha. 


= THOS. H. DALLETT & C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Sheli Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 


ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other L r Liquids. 








Over fifty years’ competition has proven 
this system of boiler to be the best in ever 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 





- 


“LITTLE 
GIANT” 















Boiler Washer and 1 Testing Devise. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


RUE M’F’G Co., PHILA., PA. 
CATALOCUES FREE. 
5 T E E L 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia. Pa 








FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 











sue YARASPRE Bown: Ss, Fa BLOWERS. | 


LEN wai e CRANY ROWE ERS, 
PORTABLE FORGES. 

VRE BENDERS & SHRINKERS. 
BLACKSMITH DRILLS. 















Manufacturers of all aa of 





2114 


Diameter Will hold in 
LATH E AN D DRI LL over all side of Jaws 
49-16 in. 512 in. 
: in. 612 in. 
| 71-2 in. 8 in. 
|} 101-8 in. 12 in. 
| 131-4 in. 15 in 
| 16 in 18 in 


} 181-2 in. 211-2 in 


vr llusteabed Catalogu, 2° 2 os 


Wostoatt Ghul G,,Tme"”Onsda Steam Engine & Foundey ts, i ol rh. 


SCROLL COMBINATION LATHE CHUCKS. 


BoTtu 3 AND 4 Jaw. 





WESTCOTT’S PATENT. 





Hydrostatic Machinery 


PRESSES, 
PUMPs, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 
&c., &c. 


WATSON. & STILEMAN, 


204, 206, 208 & 210 E. 43a ST:, 
NEW YORK. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 

















“THE HORTON LATHE CHUCK” 


ee the tests and been the STANDARD for FORTY 





Mii 
Ovex THREE HUNDRED sizes and styles of Chucks, made and 
kept in stock, by 


THE E. HORTON & SON CO., 





PROVIDENCE, R. I. 


WINDSOR LOCKS, CONN ,U.S. A. 
SEND FOR ILLUSTRATED PRICE LIST, 





METeI=magl NN ee 4 
Ma SEND FOR , MEW 


ed 
Re f Fr 


ie PATENT GEARED SCROLL CHUCK: 
UNEXCELLED FOR QUALITY. AND AS LOW IN PRICE 
AS AW GEARED CHUCKS IN THE MARKET 


ES. from am INCH to fe) INCH hihas 


Mm é \NUFA 





DES CR Were ‘@ TAWS vice THE CUSHMAN CHUOK Gp 


am Man nl ee OL = a Oe On OE NE 





. **SWEETLAND”’ 
res CHUCKS 
THE HOGGSON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CONN, 


1084 PATENT CHUCKS. 


We make a spec ialty of geared scroll chucks in 
diam’s below 12’. For many uses a scroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D. E. WHITON MACHINE CO., 


5 Oak St., NEW LONDON, CONN. 
8. A. SMITH, 23 S. Canal St., Chicago, Western Agt. 








Issues of the AMERICAN MACHINIST, March 
22d, April 12th, May 10th, July 12th, 1884, con- 
taining Our Original Exposure of FINK®?®S 
LUBRICATING MIXTURE HUMBUG, 





sont by mail, at 5 cents per copy, postage paid. 





Steel Balls from + inch to 2% inch for Anti-Friction Bearings a Specialty. 


SEND FOR CATALOGUE. 


Krce 
60 CONGRESS 
pee 


GEOL SIMONDS. PRESIDE. 

CHAUNCEY SMITHs vice paee'ts 
"EDWARD SAWYER « TREASURER: 

JOHN JS.GRANT, SUPERINTENDENT: 







by the JIMOND} patent process. 


HITCH URG MASS. USA 





RUCTBiE 


FROM & LB. TO 600 LBS. CAPACITY, 


A FACT FOR YOU. 


A large manufacturing firm, who had 


RETORTS. STIRRERS. neglected the adoption of a Berryman 
Feed Water Heater and Purifier in their 
ste: ee were at last, owing to the 
cost of fuel, induced to put 

BOWLS. STOPPERS. In less than a month fond a a Sav- 
ing of ave r 30 tons of coal. This not only 
showed a great int t 

DIPPERS. COVERS. ment, but 4 = fe a wens al ans 


whole cost of the heater. 


BENJ. F. KELLEY & SON, 


91 Liberty St., NEW YORK. 
SPECIALISTS IN 


Feed Water Heating & Purifying. 





BLACK LEAD CRUCIBLES 
MADE BY THE 
JOS. DIXON CRUCIBLE Co., JERSEY CiTY,N. J. 
ARE THE STANDARD THE WORLD OVER, 
AND GUARANTEED THE BEST CRUCIBLES MADE, 


ALL FOR 
DIXON'S BLACK LEAD CRUCIBLES, AND TAKE NO OTHER. 








HARLES Mi LYE 
Ro ENGRAVER on WOOD\ Za 


55 ANN’ ST. #* NEw Yorx«: 












g= Emery Wheel 
% Surfacing Machine. 
os : 
= 

uy 

os 
i. 

C4 
a 
2 
aa 
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ne; 

Gaa ~ 
— 823-4 wae 

o > RS 
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Springfie eld Emery Wheel Mfg. Sueeessors to 


BRIDGEPORT, ph oo. | Springfield Glue & Emery Wheel Co, 
Western Branch, 18 and 20 West Rendolph Street, Chicago, Ills 


O’BRIEN’S PATENT 


BOILER HEAD sean MACHINE. 











Rapid’ Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Utr,, Germantown, Philadelphia, Pa. 


SIMPSON’S CENTRIFUGAL SEPARATOR 


AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers. Etc. 

Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


. KEYSTONE ENGINE AND 
/ MACHINE WORKS, 
¢ 
FIFTH AND BUTTONWOOD STS., PHILA. 
Or, A. T. ABTHUR, Selling Agent, 18 Cortlandt St. N Y 














SPRUE CUTTERS. SHEARS. 








TOGGLE-JOINT DRAWING PRESSES, 
STILL IN THE LEAD! 


THE ONLY AMERICAN FIRM 


AWARDED 


A GOLD MEDAL at tHe Paris Exposition 4889, 
FoR SUPERIORITY PRESSES, DROP HAMMERS 


AND DIES. 


THE STILES & PARKER PRESS CO, 


203-207 Centre Street, NEW YORK. 


MIDDLETOWE, CORE. 
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IRON PLANERS 


From 16’ to 86’’ wide by 
any length. 


BO, PEASE & 00, a 


Worcester, Mass, 










Pease [ron Planers. 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CoO., 


156 OLIVER ST., BOSTON, MASS. 








MACHINISTS? FINE TOOLS. 
STANDARD TOOL CO., ATHOL, MASS. 


Catalogue and Price List free. 











FOR 


MACHINISTS’ SUPPLIES 


—SEND TO— 


CHANDLER & FARQUHAR, 


BOSTON, MASS. 
‘Catalogue on Application. 


Avowovoay, 2 P28 Povo 


THE PITTSBURGH REDUCTION COMPANY, 
95 Fifth Avenue, Pittsburgh, Pa., U. S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 








Lots of 1,000 Ibs. and over......+$2.00 #@ Ib 
Lots of 6500 Ibs. and over....... 2.25 8 Ib 
Lotsof 100Ibs, and over....... 2.50 # tb 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 


process. 
Prices on sheets, wire, tubes or castings 
given upon application. 











OUR 


sew GATALOGUE OF TOOLS 


And Supplies ns free to any address on receipt of Ten 
- ents in Stamps Y (for postage). 





Chas, A. Strelinger & Co.,x92? Detroit, Mich. 


BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & C0. 


(Fo ormerly of 


















Beaudry’s Up- 
right Power 
Hammer,) 


Sole Manufacturera, 
Also Manufac- 
turers of 


Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg. 





T..R. ALMOND, 85 Washington St., Brooklyn. 
N. Y., is prepared to grant licenses on moder 
ate terms for the use of his 


Patent Loose Pulley Lubricating Device, 


illustrated in this paper, Jan. 23, 1890 issue. 
One tablespoonful of oil will last for months. 


LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 


Working by direct action of steam. Has no 
valves or other working parts, and cannot 
get out of repair, cannot freeze,and will 
yump ashes, waste, or anything that can en- 

or the pipes. Invaluable as a bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO. 


4 Fletcher Street, NEW YO 


THE MOORE 
& WHITE 6O., 


Friction 
Clutch 
Pulleys, 
Cut-off 
Couplings, 
&c. 

















Belt Power Air Pump and 
Condenser. 


CONOVER & CO,, 


‘ CONSULTING 
ji > MECHANICAL ENGINEERS 
95 ened ST., 
Ew YORK, 
No Air “a ks 15 to 50percent 
fuel saved or equal amount of 
power gained. Runs with same 
economy as e ngine. 
Adapted to all kinds of En- 
gines, Send for Circular. 


SCREW-CUTTING CENTE 


TWIST DRILL GAUGE. 












PATENT UNIVERSAL 
DEPTH ANGLE AND 
-WYKE & CO., 





| AM 
3 = > az 
- ae 6 A S 
ee e —— = 


= 


Ray 


. at 
-— = 


Ps —— mn ; 
7 No, 


Send for Catalogue. 
g operation requiring high, even and controllable 
temperature, 


ERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


BLAST FURNACES. 


Estimates made for any mechanical 


SO NASSAU ST., 
NEW YORK. 





wae 
LIGHT 


CASTINGS ; 


a 
BRASS 


ARTHUR R. KING FOUNDRY & MACHINE WORKS, 


ERIE, 11th & 12th STS., JERSEY CITY, N. J. 


CENERAL MACHINE WORK. 


CORRESPONDENCE INVITED. 





ETC. 





LIGHTNING AND CREEN 


hes VER 
PAT. SPIRAL FLUTED, 


RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 


WILEY & RUSSELL MFG. 


co., GREENFIELD, MASS. 














A MODERN COUNTERSHAFT. 


ATTENDS TO ITSELF. 


A new and Perfect Friction Clutch. Self-oiling 
throughout. Self-oiling pulleys that do not spill. 
Tested by one year’s use. Saves care, worry and 
money. 


THE STATES MACHINE CO., 
B. B. Place and Commerce St., NEWARE, N. J. 





SEND FOR CATALOCUE. 


STER MACHINE SCREW co. 









Manusactarers of "Set, pnt « 
Machine Screws, Studs, etc. 


THE | X L. DRAWING STAND 


With or without board. 


The best and most convenient Draw- 
ing Table in the world. 


JONES & MACK, 


119 W, 6th St., CINCINNATI, 0. 








American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 

Makers of Implements for 

my Standard Measurements. 





Use. Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


QLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


For cutting the teeth oi gears ; one 
Duplex Cutter cuts a pitch from 15 
teeth to a rack inclusive. 

Kept in stock from 4 to 36 pitch 
ana warranted. Circular and price 
ist free. 


: R. M. CLOUGH, 
==} MERIDEN, CONN. 











ine Machinists’ Tools,—E. Boston, Mass. —Send for Circular, 


THE 


KEYSTONE 





A permanent and 
- reliable method of 
_ attaching yo mg and all Edge Tools to 

Handles. Add 


FRISBIE FRICTION 
PULLEYS = CLUTCHES. 


THE D. FRISBIE CO., 








E. H. BROOKS, LEBANON, PA. 


114 LIBERTY STREET, NEW YORE 








17, 19 and 21-inch Swing Large Hollow Spindle. 
Taper Attachment, Automatic Stop, Compound Rest, Lead Screw under front Y. 


reversed in apron. 


THE LOD 


W orks, 


16 and 20-inch Crank Shaper. 
Stroke changed and adjusted while run- 
ning. Stroke at all times positive. 
Invariably plane to a line 
Detachable Tables. 


ENGINE 
LATHES 


TURRET 
LATHES 


IRON 
PLANERS 





Extra heavy, Convenient, and easily handled. 


GE AND DAVIS MACHINE TOOL CO. 


CINCINNATI, OHIO. 
COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 



























Stroke changed while 


and key seat cut in same to uny length. 
Tables slotted on all sides. 


heavy vises. 








24, 27, 32 and 1 38. -inch Swing, Cabinet Legs, 
All feeds 


20, 26 and 32-inch Triple Geared Shapers. 
machine is running. 
Shaft can be passed through head of machine 
Extra 


M 








24, 32 and 36-inch Planers. 

Extra deep beds and tables. Powerfully 

geared. Plenty of Metal and designed for 

extra heavy duty. All Feeds and Shipper 
operated from both sides. 

Improved Device for holding Planer Bolts. 





18-inch Cabinet Turret Lathe. 
Taper Attachment, Automatic Feed, Lever and Screw 


ovement, most complete brass lathe on the market. 
EASTERN HOUSE, 


64 Cortlandt Street, New York. 


WESTERN HOUSER, 


68 & 70s. Canal Street, Chicago. 









DRILL 
PRESSES 


MILLING 
MACHINES 

















SHAPERS = 


25, 28, 32 and 40-inch Drills. 
Automatic stop to feed. Quick return 
on right side. Table operated from 
front. Large cones and long belts, 
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MORSE TWIST DRILL AND MACHINE COMPANY New Bedford, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F, E. REED, 


4 Worcester, Mass. 





NGINE Lathes, Hand Lathes, Foot Lathes, 
and Milling Machines. Agents, MANNIN( 
& MOORE, 111 LIBERTY STREET, NEW YORK. 


FLATHER ENGINE LATHES 


14, 15, 16, 18, 20, 24 and 28 INCH SWING, 
ANY LENGTH OF BED UP TO 22 FEET, 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND a CO. 


Manufacturers of and Dealers in 


Iron Working api Ae 


Upright Drills 











PLANERS A 
SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 


L. W. POND PLANER». 


FOR QUICK DELIVERY. 
One Planer 38 in.x38 in.x10 ft., with 2 heads. 
One Planer 44 in.x40 in.x12 ft., with 2 heads. 


HILL, CLARKE & CO., 


156 OLIVER ST.,; ° BOSTON, 





MASS. 





BORING AND TURNING MILLS, 
4, 35 and 6 Ft. SWING. 


LAKE VILLACE N. H. 


WILLIAM BARKER & C€0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH ST,, 


Near Culvert 


CINCINNATI, 0. 


Send for Circulars and Prices, 








Machines. 


“Eclipse 


’ Hand Pipe- Cutting 


No. 1.—Powerful, inex- 
pensive, simple tn construc- 
tion, Cuts and screws pipes 


to 2-inch. Easily carried 


2 aNd }. 
and most 


These are powerful 





== a larg: 
PIPES, with which one man can 
easily cut off and threado h 
No > Cuts and S rews 2 >to gin 
‘As. 3 “ce ‘ I, fobin 
It wil 4 pay. you to write us for 


particu 

P. iNCOAST & MAULE, 
{Mention ¢ Philadelphia 
Aa ee ay Ber: i Po pwer Machines. 





+, MAXWELL | om 





New Haven “Manf'g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





D.SAUNDERS'’ SONS, 


Steam & Gas Fitters’ Hand Tools.” 


SEND FOR CIRCULAR. 


(| Yonkers, N. Y. 


MANUFACTURERS OF 


Pipe Cutting 


THREADING, 





wiih strength and lightness. 
No loose parts to become detached and mislaid. 
friction of parts than any other pipe-cutter made. 





1 a UL 


Tapping Machines, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


Rolling instead of sliding motion. 
Less 












P. BLAISDELL & C0. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





JUST OUT. 
OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery. 


MANY NEW FEATURES. 


JONES & LAMSON MACHINE 6O., 


SPRINGFIELD, YERMONT. 





SEND FOR IT. 


se COS & ND 


mam IRON, 
' BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


HEAPEST BOLT 


















- STYLE. = 


H.B, BROWN & CO,,| 


EAST HAMPTON, CT. 


gp ll e 
£ 


WR HAwR 


’ 

MACHINIST S$ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 




















pct = ) , ae | 
an % : aetnESere? ny 
.: cA | Re NEW YORK. CO, > {) 
\ \ ei || FACTORY, HOBOKEN, N. J. | | 
A “\\ Manufacturers of a ft 
S\N Drawing Materials, Bte, il | 
— = Superior Swiss Drawing Pal \ |. i} 


~45—") ments, Extra and Best Quality, 


German Drawing Instruments, 

Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue Process 
Papers, Scales, Triangies, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Pi ‘apers. 


Catalogue to professional people on application, 


ACHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 














1S. W. GOODYEAR, Waterbury, Gt. 





AOL Ty yt 


ts: CARY & MOEN CO, © 
“EEL WIRE i OF DESOTO ON & > WS 





Worcester, Mass 
ay Manufacturers of 


W. C. YOUNG & C 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


Blaisdell Engine Lathes. 


All Sizes from 14 b to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 


EAGLE  8¢s 
ANVIL 
“83 WORKS, 


Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 








BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


LY Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


Send for Catalogue. 








\) UNIVERSAL PLAIN 


¢~- MILLING MACHINES 


EXCLUSIVE a RECIALTY | 


fle =. THE CINCINNATI MILLING MAGH C° 
<= > CINCINNATI. O-4: 








FOR HAND OB POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 


‘CURTIS & CURTIS, 


66 CARDEN ST,, BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 















OLMSTED’S 
UPRIGHT DRILL. 


Drills from 5-16 to 
smallest size with ut- 
most sensitiveness. 

No sleeves or collars on 
spindle to make _ friction. 
Spindlg and teed lever con 
nected by new adjustable 
double ball joint. The thrust 
is directly against center of 
spindle to feed Drill. 

Price $18. Sold by all 
Machinist Supply Dealers. 


SEND FOR CIRCULAR. 


L. H. OLMSTED, 


Hasbrouck Heights, N, J. 








g TOOL GRINDER. 


It hasno pumps. No 
valves. No piping to 
supply it with water. 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re- 
sults. 

Sold subject to ap 
proval. Send for full 
descriptionand price. 


W. Fr. & iis Barnes Co., Rockford, O1., 
Address No. 1995 Ruby Street. 


LATHE 
Center Grinder 


For trueing hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 
Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON, DEL. 























} 2 
Tishatitanias J adujatatuls slat 


L. S. STARRETT, 


‘FINE TOOLS, 
ATHOL, | MASS. 


SEND StamMe FoR FULL List 


uly tl WPuduhububutals, Pounds tanta! lustishad 


SEASON WICHINE TONLs 


Engine Lathes, 22 inch to 72 inch swing. 
Iron Planers, 26 inch to 84 inch wide. 



































whuuludulahtl 


Ll ualninh 








HILL, CLARKE & CO., 


156 OLIVER ST., 


BOSTON. 


GUIDE 
Shy PULLEYS 


FOR 
LIGHT 
BELTS. 











JOHN ROYLE & SONS, PATERSON, NN. J. 








= list to 


a? 
4 
» 
4 
he 


Made in all Sizes to Cut from 1-4” 6’ 
The simple st and most durable mac Phe : exist- 
@ ence. The thre ading head is made entirely of steel. 

L No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 


at blab AutomaticBollThnetingg, NutTapping Ma 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 


chine. 





DAMPER REGULATORS. 





machine in the market. Price, 





Our Steam Damper Regulator is the most perfect and simplest 
$60 and $100. 
it. Send for circular to Mason Regulator Co., Boston. 


Any one can apply 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING [RON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE, 


THE LOM & ALLSTATTER UL 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, 
Multiple, 
Driven 


Sf and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned ‘Sune, 


OPEN SIDE ON PLANERS FOR IMMEDIATE DELIVERY. 


One 30 in. x25 in. x6 ft. 

One 30 in.x25 in.x6 ft. with Extra Side Iiead. 

Two 30 in.x25 in.xS ft. 

One 36 in.x30 in.x8 ft. 

One 48 in.x48 in.x14 ft. with Extra Side Head. 

One 48 in.x48 in.x16 ft. with IE:xtra Side Ilead. 

Also, One second-hand Bement Planer 42 in.x42 in.x17 ft. 
with three Ileads. Good condition. Very cheap. 


THE DETRICK & HARVEY MACHINE CoO., 


e 





Hamilton 
OHIO. 


Spacing, Cate, 
elt and Steam- 











BALTIMORE, MD. 
= ACME | MACHINERY Co. 
Ez CLEVELAND, 


beans Bag a 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 









PAT. DEC. 5, 1882, 
PAT. DEC. 4, 1883, 
PAT. AUG, 25, 1885, 













BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 








~The ILLES & JONES C0., “"s=.°” 


MANUFACTORERS OF 


PUNCHES AND SHEARS, 


All Pegg and Sizes, 


D A FULL LINE OF 


MACHINE TOOLS 


Boiler Manors, ‘Bridge Build- 
ers, Ship Bulliders, Rall- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 








THE AERATED FUEL COMPANY, 


FORGING AND WELDING BY PETROLEUM Aik BLAST. 
ALL OIL ERS! O SMOKE, OR ASHES! 
Represented by A entat OMe Re & CO., "0 Lake St., RED. a4 Ty COLLINS, Sept. 29, 1885 
171 Broadway, New York. CHILON JONES, Gananoque, Can. G. M. SMITH, Los Angeles,Cal. July 5, 1887 
C. S. BARROWS, 46 Wade Building, Cleveland, Ohio, Michigan and Indiana. GILBERT & Feb. 5, 1889 
BARKER MFG. CO., General Agents for the United States, Springfield, New York and Boston. July 23, 1889 


THOMAS, SHEPARD & SEARING, Arapahoe Building, Denver, Col. 
We will replace in Stock or Mutual ompanies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
g justment. 

Invaluable 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 








PAT'D JUNE 14 1887, 





FIRST PREMIUM, CINCINNATI CENTENNIAL. 
DIFFERENT 


§ CAPACITY 10,000 to 
i eamene 














{00,000 PER DAY. 
TILE ” Full FACTORY OUTFITS 





mOUMP CARS. 
PUG MILLS. TET 
ELEVATORS. THE LATEST & BEST INVENTIONS. CLAY CRUSHERS. 


caatassts THE FREY, SHECKLER COMPANY, BUCYRUS, OHIO, U.S. A. 






Catalogue to 





oifdiaine * sine. 
p! sililiae at 


“le ir 


Mant 


PROVIDENCE,R.I. Enoin 
66 99 
CORLISS ENCINE. 
These works have been fully equipped, at great cost, with heavy special tools, of his 
The public will understand that we have no relations with American or European builders 


Incorporated June, 1856; Established by 
DESICNER & BUILDER OF THE FAMOUS 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
of so-called ‘‘Improved Corliss Engines,'’ and that the final and perfected Engine of Mr. 


“CENTENNIAL ENGINE? 
in’ workmanship, 
George H. Corliss, embodying his latest ideas, is to be obtained, in America, exclusively at our works. 





INVENTOR OF THE CELEBRATED 
Exhibited at the Philadelphia Exposition, 1876. 
machinery. 


THE 


ALSO MANUFACTURERS OF 


Conuiss Pancyt VenticaL Tuscan Warcn Ley Bonga, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


and interchangeability of parts never before attempted in the line of steam 


|; or stop ma- 





c 
| 
! 


| us special facilities for we ae 
TO ORDER, in any quantity up to size 20,000 


Our Location, Foundry Capacity and Machine and Pattern Shop Equipment afford 
HEAVY CASTINGS 
lbs., or SMALL CASTINGS 


| where large quantities are required. Get our estimates and prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


3d and Walnut Streets, 


ALLENTOWN, PA. 














Tr W.H. NICHOLSON & CO., 


Set a 8 Manprexe takes 
WILKES-BARRE, PA, 


from 1’ to 7” 


THE CHESTER FOUNDRY & MACHINE CO., 











CHESTER, PA. 
Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
| ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 
IN DRY OR GREEN SAND AND LOAM. 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP _FORGINGS. 


CURTIS RETURN STEAM TRAP. 


For returning steam, 
condensed under pres- 
sure, automatically in- 
to the boiler, under 
high or low pressure. 


Manufactured by 


CURTIS REGULATOR (0., 
















The most useful 
patented improve- 
ment indrillpresses 


IB for years is applied. 


Something New! 

One, two, three, and 
four spindle drills for 
light work. 








Boston, Mass. Spindles driven Over 1,000 in use. 
with angie, endless Buy the latest and 
General Agencies : belts, Large drivin best. Special ma- 
109 Liberty St., N. Y. patie rg ti eeper em r one to ee 
D variable speeds pro- atalogue of fine 
GEN. 4th St., Phila, Pa. | Vita P FO aay a 


108 6th Ave., Chicago, Ill. 

210 8. 3d St. Minneapolis, Minn. 
; 707 Market St, St. Louis, Mo, 

Sena for Circular No. 17. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 

















One Pull STEVENS PATENT SPRING DIVIDERS 
One Way aging No. 975. Price, by mail, ae ee 


seeen $0.80 \$! 4inch 
0.85 | 5 


¥. 20 »|8 6 inch 
to either start 


* vou are quite welcome to pth us at any 
time about improvements which you can 
suggest on our tools, 

Ideal and Leader Spring Calipers and Die 
viders, Ideal Surface Gauges, Depth Gauges, 
and Fine Machinists’ Tools. 


chine. 

Self - locking 
belt and clutch 
shifter; fits any 














bar now in use, 


SAMUEL C. ROGERS & CO., BUFFALO, N.Y. 





itn Illustrated catalogue Sree to ct 
TEVENS ARMS Ba 


B: oS Bax 231 Chicopee F yO 
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NEW _TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


in Use, Over 2,500 


25 to 1,000 H.P. 
These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotativespeeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES ACENTS: 10 TELEPHOXE rete N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
W. a SIMPSON, 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Bole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


THE ALBANY STEAM TRAP C0.’S 


BUCKET AND GRAVITATING 


TRA PS. 


Automatically drain the water of 
§ condensation feomn HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in Loiler, doing away with pumps 
and other mechanical devices for such 
purposes. 

We also manufacture Blessing’s 
— Patent Renewable Seat Stop and Check 
- Valves.—Send for Circular. 


~~ Albany Steam Trap Co., 43?" 


VAN DUZEN 
GAS & CASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 


RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


AN DUZEN 
as & Gasoline Engine Co. 
5OE. 2d St., Cincinnati, O. 









































? a 
Bucket. Guach. 


“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & C0., 
83d & Walnut Streets, 
Philadelphia. 





151 Monroe Street, 
Chicago. 
New York Agency,18 Vesey St. 








OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 
** Otto’? Gas Engines. 
VERTICAL 
66 Otto’ Gas Engines. 
TWIN CYLINDER 
‘Otto’ Gas Engines. 
COMBINED 
“OTTO'’ GAS ENGINES AND PUMPS, 
COMBINED 
“OTTO” GAS ENGINES AND DYNAMOS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


STEARNS MFG CO. 





Corliss - Engines 


Of the highest type, in all 





sizes, are made by 


The Lane & Bodley Co. 


CINCINNATI, O. 








The merits of their engines are 
described in an illustrated pamphlet, 
which will be sent to any one inter- 
ested. 





MACHINE TOOLS 


For Immediate Daltivery. 


One Driving Wheel Lathe 7 70’’ aati: second-hand. 


oe a a : 
ENGINES from [5 to 400 Horse Power 


‘ One Fifield Engine Lathe 30’ 4 by 16’; new. 
Boilers of Steel and Iron supplied to the One Lathe and Morse Lathe 82” by 17’; new. 
trade or the user. Send for Catalogue. One Lathe and Morse Lathe 36” by 15'; new. 


One Gray Planer 30’ x 30’ x8’; 

One Pease Planer 34’ x 82” x 8’: 

One Pease Planer 36” x 36’ 

One Powell Planer 36” x 36’ x 12’ with 2 heads; new. 

One Pond Planer 38” x 38’ Xx 10’ with 2 heads; new. 

One Powell Pianer 48"’ x 48’ x 14’ with 2 heads; new. 

One Bement Axle Lathe; second-hand. 

One Bement Slotter 12” str »ke ; second-hand. 

. Send for complete List of New and Second-hand 
ools 


HILL, CLARKE & CO., 
156 Oliver St., Boston, Mass. 


MACHINERY ON HAND 


Fitchburg 


Prentice 
fair order 


new 
ne w. 
§'s special : new, 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


BRAINARD GEAR CUTTING MACHINES. 


78 In., 24 1n., 36 In., 48 In. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


ENCINE LATHES, 











Engine L athe, 14 in,x6 ft. A new 
14 in.x6 ft. 2e, “ 
sd a l6in,x8 ft. Fitchburg i 2 
“ “ 16 in. x6-8 ft. Prentice, new 
“ “ 16 in.x8 ft McMahon, ” 
” o 18 in. x8 ft. Prentice, uf 
sed * 18 in. x8 ft. New Haven, fair 
” * 2 in.x10 ft., with Taper, Compound Rest and 
Turret, Bridgeport, good as new 
ad ” 20 in.x10-12 ft. McMahon new 
Wright, sid 


Fifield, ed 
Wood light, good order 
Fitchburg, good order 


20 in.x lu 
20 in. x10 ft. 
20 in. x8 ft. 
21 in. x10 ft. 





o * 25 in. x10 ft. New Haven, fair order 
- ° 2™ in.xl14 ft, Fitchburg, g od order 
~ ” 28 in. x16 ft Fay & Scott, new 
” ” 32 in. x16 ft. = 
a be 38 in, x18 ft. if eonard, good order 
Pulley Lathes, 39 in., 2 heads, Viles, A-l order 
na “ 26-36-50 in. Stevens, good order 





Fox Lathes, several sizes, 
Turret Lathes, 15-20-40 in. 
Cabinet Turret Lathe, No. 2 


new 
Am Tool Co,, good order 
." 2 


Pl 1 1 24 Hendey, 
B R ASS LAT Hi E Ss, are ein x23 9 = ft Wheeler, new 
™ a in. a96 {8 x6 ft. Jette & Morse. “ 
“7 2 -X2 -x6 ft. t 46 
BORINC AN D as thy x4 in. ~ 4 ft, Anse — good order 


24in.x24 in. x7 ft New Haven, 


TU R a 5 NC M i LLS, Shapers, iin. Stroke C Jrank Motion, 
SCREW MACHINES ra l4in. ‘rav, head, Pitohburs, 
+] 


; 16 in. stroke, Eberhardt’s Pat 


fair order 
new pattern 
new 

“ 


17 in. Wright, “ 
241i Hendey, good order 
Drills, pp fa. Comb Wheel Lever, Prentice, new 
lin. Back geared, ” 
4 > **  Self- fee ad, F. * 
Bisisdell, od 


Currier & Snyder, - 


“« OFin + “ 
“ 28 in, * “ “ 
“ Sin. * ox “ Prentice, 
sient t Sharpe, No. 1 Universal Miller, good as pew 
Garvin No. 2 Universal Miller, new 


“ “ 


on hand and in process of construction, 





A Large Assortment of other Tools, New and Second 





Hand. Send for Complete List. 
68 Cortiandt at, | S> <> See eee. 
“proprietor. BRIDGGEORD, CONN.) new york. | ser tort weertwey heaton 























ae NEWARK'Nd. 


at 





FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Cireular. 


















-FOR— 
ONO ran O 


=, BAND FRICTION 
—. HIST, 


~ = MINING MACHINERY. 


. CHICAGO, v.54. 


M.@. BULLOCK MANF'G. C0. 
THE PORTER-HAMILTON, 





LANES 
Foundry & Machine 


WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines, 


The following sizes are 
carried in stock, made in 
ge quantities, with spe- 
cial tools, at special prices: 

3,4,5,6,7&9H.P. 

If you want one Engine, 
; it will pay you to write us. 
you handle large 


$ quantities, it¢ will pay you 
* to write us, 





The best Engine in pn for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 





PLANER VISES. 


THE GILKERSON MACHINE Co. 


SWEET’S 
Measuring Machine, 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 


C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
Foot of West 13th Street. New York. and have sold 
the Hot Air Pumping Engine ana Steam Pump busi- 
ness to the De Lamater Iron Works (incorporated 
in 1889), and the Propeller Wheel business to the 
Samuel L. Moore & Sons Co., of Elizabethport, New 
Jersey. 


In order to close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Machinery, 


such as lathes from 15’’ to 88” swing, planing ma- 
chines 48''x45'’x10’, 53/’x50''x12’, 17'’x14'’x24’, 72’’x 
69'’x24’, and various other sizes; drilling mac ‘bine 8, 
slotting machines, shaping machines, boring ma- 
chines, bolt-cutting machines, cutting-off machines 
nut tappers, milling machines, gear cutters, eme ry 
tool grinders, portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools ; also traveling and jib cranes. 
Punching and shearing machines, for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash- 
ers, packings, pipe and fittings, iron and brass 
valves. Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers, and two 
8''x16’ and one 10x20” Rider cut-off engines. 














ZS . 
<os NOLSLES Pare 
We 




















CORLISS 


FOR SALE, ENGINES. 


The Fishkill Landing Machine Co.,, 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using thea, 
Address as above, 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIEn, PA. 

The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 
CHARLES R. VINCENT & CO., 

NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 








20 


AMERICAN 





MACHINIST [Jury 10, 1890 








We have not room to say much in this 
corner, but the Catalogue tells the whole story. 
It is made for MACHINISTS, and mailed on 


application. 


BROWN & SHARPE MFG. C0., 


PROVIDENCE, R. I. 





SS. A. 


23 So. Canal St., 


SMITH, 


Western Representative, 


CHICAGO, ILL. 











PHILADELPHIA, 
705 Arch St. 


NEW YORK, 
98 Liberty St. 








NILES TOOL WORKS, 


We devote special attention to the complete 





THE PRATT & WHITNEY CoO., 


HARTFORD, CONN. 


Manufacture LATH ES of Various Sizes 
AND OF THE FOLLOWING KINDS: 
Hand, Engine for Turning and Screw Cutting, Cutting Off, 
2 Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 












t@" PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 








HAMILTON, OHIO. 


equipment of Machine Shops, Boiler 
Shops, Car Shops, ete. 
Correspondence 


solicited 





PITTSBURCH, 
Lewis Block. 


CHICACO, 
Phenix Building. 





ARAN ES 
erin rN =e 





THE YALE & TOWNE MFGCO, 


NEW YORK. CHICAGO PHILA.BOSTON 


STAMFORD CONN 





JENKINS BROS, VALVES. 


¥E= very valve tested and warranted, all parts interchangeable. 
WW othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ 
WY one are genuine unless stamped with “Trade Mark.” 
$ hould you order INSIST on having Jenkins Bros.’ 


71 JOHN STREET, NEW YORK. 





21 NORTH FIFTH STREET, PHILA. 


Valves. 


Valves. 


54 DEARBORN STREET, CHICAGO. 
105 MILK STREET, BOSTON. 





FOR IMMEDIATE DELIVERY, 


3 BACK GEARED MILLING MACHINES. 
418 x 6 CABINET TURRET LATHES. 
3 15 in. CRANK SHAPERS. 
2 20 in. GEARED SHAPERS. 
224 x 24 x 6 IRON PLANERS. 
5612 in. HAND LATHES. 
412 & 15 in. TURRET BORING LATHES. 
tw” ALL MACHINES OF OUR LATEST DESIGNS. 


THE LODCE & DAVIS MACHINE TOOL CO., 


WORKS: CINCINNATI, O. 


EASTERN HOUSE, 


64 CORTLANDT ST., 
NEW YORK. 


te SEE ADVERTISEMENT PAGE 16. 


WESTERN HOUSE, 


68 & 70S. CANAL ST., 
CHICAGO. 





GOULD & EBERHARDT, 


NEWARK, N. J. 
Eberhardt’s Patent 


AUTOMATIC 
GEAR CUTTER. 


18 in. 25 in. 86 in. 50 in. 
60in. 84in. Sizes. 








% i 





“Experts pronounced it 
the best.’ 


GEAR AND RACK CUTWNG TO ORDER. 








The Garvin Machine Co., 


LAIGHT & CANAL STs., NEW YORK, 


Manufacturers of 
Machinists’ 
Tools, 


Including Milling 
Machines, Drill 
Presses, Hand 
Lathes, &c. 


The machine 
shown in cutises: 
pecially designed 
for jobbing, and is 
fitted up with one 
or two spindles 
Those with two 
spindles have pul- 
ley, with two see- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul 
ley with three 
sizes. The back 
shaft has a cone 


[va i & SWASEY, 


’ |THE BILLINGS AND SPENCER CO., HARTFORD, CT., U. S. A 


MANUFACTURERS OF 


BILLINGS’ PATENT DOUBLE-ACTING 
= RATCHET DRILL, 


For Morse Taper Shank Drills. 

Packer Ratchet Drills, 
Packer Boiler Ratchet Drills, 
a> Packer Auger Ratchet Drills, 


mam DROP FORGINGS 


Of Every Description, of Bronze, Copper, Iron and Steel. 
























THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS 


CLEVELAND, 


| : — 
ly Mg i 4 
Wp 
ale! | ky 


For IRON and BRASS WORK. 
Nlustrated Catalogue on application. 








, Photographer 


n application. 


Lowell, Mass., U.S. A. 


BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy and Powerful, fron 
new patterns of the latest and best designs. 


: SALESROOM & OFFICE, 113 Liberty St., N. Y, City 
? NEW SHOPS, PLAINFIELD, N. J. 


. Cuts 





Manufacturer of ENGINE LATHES 
= 
Oo 





from 16to 48 in. swi 
FA and Prices furnishe 











Ev machine 0 manufacturing concern A lL L 
should send for the list of 60 ee panting ven J. M. EN, PRESIDENT. 
spur an evel gear w eels and racks iately 
issued by the Lexington Gear Works, of Lex-] WM. B. FRANKLIN, VICE-PRESIDENT, 
ington, Mass, 
F. B. ALLEN, Srconp Vick-PRESIDENT. 


(GRANT ) 
J. B. PIERCE, Secretary & TREASURER. 








Key-Seating Machines 
> and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 





THE @. A. GRAY CC. 
Qincinnati, Ohio. 


PLANERS 


Lathes, Planers, Drills, AND 
or anything in Machinists’ Tools 
or Supplies. LAT H E S 
i Ww. P. DAVIS, 


Rochester, N. Y.| ASPECIALTY. : 











PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO. N. Y. 





PRATT & LETCHWORTH, 








OMAN J FAQ TURERS ¢ OF 


MACHINETOOLS 


15” Pillar Shaper. | 25” Pillar Shaper. ‘Bt | \_ ENDFOR OUR CATALOGUE" J CN Noted) 














24” Pillar Shaper. 








Manufacturer 
—of— 


O20 v.M.cARPENTER oe DILIDLUIITLLL LLL 





s pulley with four 
sizes 


PAWTUCKET.R. I. 





APS & DIE 






eH 


t 
H 
: 





